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CONSTITUTIONAL 
Masor Stuart H. 


DIOPATHIC true sexual precocity 

has appeared with increasing fre- 
quency in recent years in males as well 
as in females. Indeed, the most com- 
mon cause of precocious androgen ac- 
tivity as indicated by Seckel' in his re- 
view of the literature prior to 1946 is 
pituitary gonadotrophin stimulation, 
without detectable cause, entirely con- 
sistent with the occurrence of a normal 
puberty but at an abnormally early 
age. The familial occurrence of a simi- 
lar syndrome has been noted and lends 
support to the concept that the isolated 
constitutional disorder 


meaning an 


ease is also a 
(constitutional intrinsic 
characteristic of the organism, i.e., not 
acquired by the individual). However, 
demonstration of precocious procrea- 
tive ability with spermatogenesis has 
not been reported in familial cases, 
though it has been detected in isolated 
eases in which the constitutional basis 
of the disorder remains in doubt. It 
is the purpose of this report to present 
a family exhibiting precocious andro- 
gen activity in many of its male mem- 
bers, in which the demonstration of 
precocious spermatogenesis supplies the 
missing link between obviously consti- 
tutional, familial, precocious androgen 
activity and isolated, idiopathic, true 
sexual precocity, thereby proving the 
occurrence of constitutional true sexual 


precocity. 


From the Pediatric and Infectious Disease 
Section, William Beaumont Army Hospital, 
Fort Bliss, Texas. 
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SEXUAL PRECOCITY 


CASE REPORT 


1. C. C., a 4-vear-old white male, 
was admitted to William Beaumont 
Army Hospital for study because of 
precocious physical development of 
two years’ duration. He had been en- 
tirely normal until 20 months of age 
when a sudden increase in growth was 
noted. He walked at 11 months, and 
never demonstrated any mental or neu- 
rological abnormalities. At 2 years he 
weighed 40 pounds and was 37 inches 
tall. Pubie hair and rapid enlarge- 
ment of both penis and testicles were 
first noted at this time. He exhibited 
particularly firm, strong muscles and 
was able to outperform his playmates 
in competitive sports and feats of 
strength. Rapid genital and somatie 
growth continued until the time of ad- 
mission. No advanced sexual interests 
were noted at any time. The patient 
adapted well to the play activities of 
his contemporaries. 

Physical examination at the time of 
admission revealed a boy appearing to 
be approximately 7 or 8 years of age 
but exhibiting the muscular develop- 
ment of a young adult. No neurologi- 
cal abnormalities were detected. The 
optic fundi were normal and no abnor- 
malities of the visual fields were de- 
tected. No abnormal masses were pal- 
pated in the abdomen. Skeletal mus- 
culature was unusually well developed, 
firm, and strong. The penis was 11 
em. in length and 8.5 em. in cireum- 
ference. The scrotum hung below the 
end of the penis and contained ap- 
proximately adult-sized, 3.5 em. long, 
symmetrical testicles. No axillary or 
facial hair was noted but a few come- 
dones and acne were apparent on the 
nose and forehead. The voice was 
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husky. The blood pressure was ap- 
proximately 95/65 on repeated occa- 
sions. 

No evidence of adrenal cortical hy- 
peractivity was detected. The white 
blood count was 8,000, the total eosino- 
phil count 184 per eubie millimeter, the 
serum cholesterol 142 mg. per 100 ¢.c., 
the serum sodium 155 meq. per liter, 
the serum potassium 4.6 meq. per liter, 
the serum chlorides 99 meq. per liter, 





Fig. 1 Cc. C. at age 4 years, demonstrating 
precocious androgen effect upon the develop- 
ment of the musculoskeletal system, and 
secondary sex characteristics. 


and the total protein 6.9 Gm. per 100 
with 5.3 Gm. albumin and 1.6 Gm. 
globulin. Urinalysis was entirely nor- 
mal. Glucose tolerance test showed no 
abnormalities. Roentenographie studies 
revealed no abnormalities of the skull 
or sella turciea, but an increase in bone 
age to approximately 10 years. Intra- 
venous pyelography revealed normal 
renal pelves and ureters with no evi- 
dence of extrinsic compression. 


c.c. 
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Evaluation of the central nervous 
system by electroencephalography re- 
vealed a normal record of medium vol- 
tage and 4 to 6 per second rate with- 
out evidence of focal or paroxysmal dis- 
charges. Pneumoencephalography re- 
vealed no dilatation, distortion, or 
other abnormality of the ventricular 
system or of the basal cisterns which 
were well visualized. Developmental 
evaluation revealed motor, speech, per- 
sonal-social, and adaptive behavior at 
the 48- to 54-month level. 

Prostatic examination by Lt. Col. 
R. C. Rauscher showed a definite pros- 
tate gland usually not detectable at 
this age. There was considerable se- 
cretion following massage of the gland 
(including the seminal vesicle areas). 
The secretion appeared essentially nor- 
mal for an adult with considerable cor- 
amylacea and an average of 
3 to 5 sperm per high-power field. Ap- 
proximately one of 15 to 20 sperms was 
motile on immediate examination. <A 
considerable number appeared to be de- 
feetive having two heads or two tails. 
Some had shortened tails and in some 
the heads were abnormal in size and 
shape. 


pora 


Urinary hormone excretion studies 
appear in Table I. 

2. BE. C., a 28-year-old white male, 
the father of C. C., was apparently 
entirely normal until 22 months of age 
when he had a moderately severe attack 
of typhoid fever. Two months there- 
after rapid muscular and _ skeletal 
growth became apparent for the first 
time. Simultaneously, pubic hair ap- 
peared and the penis and testicles rap- 
idly enlarged. He was hospitalized 
for study at this time (1923) and be- 
-~ause of the presence of the above signs 
and the absence of apparent local dis- 
ease of the adrenal cortex or gonads, a 
diagnosis of possible ‘‘pineal gland 
tumor with physical precocity’’ was 
entertained. He did well in school, ad- 
vanced normally, made _ excellent 
grades, and apparently had no social 
difficulties despite his unusual size and 
muscular development during this pe- 
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riod. He was rehospitalized for study 
at age 13, at which time he exhibited 
the physical and mental appearance of 
an adult 18 to 21 years of age. His 
beard was well developed as was the 
pubie, axillary, and abdominal hair. 
Genitalia appeared consistent with 
those of a 20-year-old male. Neurologi- 
cal examination as well as the re- 
mainder of the physical examination 
was entirely normal. 


CONSTITUTIONAL TRUE 
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United States Air Foree, still 64 inches 
in height, weighs 135 pounds, and is 
entirely normal in appearance. There 
is no evidence of any neurological de- 
fect or any endocrine disorder. He had 
always adapted well to the activities of 
his eontemporaries and demonstrated 
no psychologic defects at the time of 
examination. Urine endocrine excre- 
tions are presented in Table I and are 
normal for the patient’s age. 


TABLE I. URINARY ENDOCRINE EXCRETION IN C. C. AND E, ( 
Cc. C.—4 YR E. C.—28 YR. 

17-ketosteroids— Total 7.77 4.32 

mg. per 24 hours Alpha 4.62 1.62 

Beta 3.15 2.70 

11-Oxycorticosteroids Total es 1.4 
mg. per 24 hours 

Gonadotrophins Total Less than 50 ne 


international mouse units 


Fig. 2.—Family C., 


females ( 


Evaluation of his adrenal cortical 
activity revealed a blood pressure of 
130/78, normal urine, and a normal 
glucose tolerance test. Radiological 
examination of the skull revealed no 
abnormalities of the sella turecica, no 
signs of inereased intracranial pres- 
sure, and no intracranial calcifications. 
The basal metabolic rate was minus 10 
and minus 4 per cent. He was 64 
inches in height and 13114 pounds in 
weight. 

Growth ceased at approximately 10 
years. He remained well developed, 
stronger than average, and, though rel- 
atively short in stature by comparison 
with his contemporaries after age 12, 
his genital precocity gradually blended 
into the adolescent normal. At present, 
aged 28 years, he is a captain in the 


showing the relationship of affected males @, 
, in the affected family units only. 


unaffected males ©, and 


3. Other members of the family. 

Though unavailable for examination, 
five other members of this family have 
definitely exhibited sexual precocity, 
the great-grandfather and grandfather 
of C. C., two of the grandfather’s three 
brothers, and the son of one of these 
brothers (see Fig. 2). This trait is 
apparent only in the direct descendants 
of affected males and presumably is 
only transmitted by them. This is ob- 
viously a heterozygous defect and sev- 
eral male descendants of affected in- 
dividuals have not demonstrated the 
trait. The defect apparently does not 
affect females. Sexual precocity ap- 
peared prior to the age of 5 years in 
each of the affected members and pur- 
sued essentially the same course as in 
the two deseribed individuals. Ap- 
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parently, the only residual effect has 
been a slight reduction in stature in 
“ach. 
DISCUSSION 

A large proportion of the cases of 
precocious androgen activity in males 
has been associated with increased 
adrenal cortical activity as hyperplasia 
or eareinoma. Rarely has this syn- 
drome been associated with autonomous 
gonadal hyperactivity such as an inter- 
stitial (Leydig) cell tumor of the testis 
(eight reported CaSeS } True sexual 
precocity with the early appearance of 
androgen effects and the ability to pro- 
create has been commonly noted to pro- 
duce this syndrome in males and even 
more frequently is associated with pre- 
ecoecious estrogen activity in females. 
A chorioepithelioma or similar embry- 
onal neoplasm may rarely produce true 
sexual precocity, and is distinguished 
by the tremendous outpouring of uri- 
nary gonadotrophin as detected by the 
Aschheim-Zondek test. Approximately 
the 


males 


one-third of eases of true sexual 


precocity in is associated with 
clinically apparent organie disease of 
the with 


comitant stimulation of the gonadotro- 


central nervous system con- 


phin output of the anterior pituitary.’ 
A wide variety ot pathologie processes 


has been associated with this syn- 


drome, including encephalitis (viral, 


bacterial, and protozoal), tuberous 


sclerosis, congenital anomalies, hydro- 
cephalus,’ and several neoplasias,® all 
of which seem to produce a common 
effect on the vaseular and/or nervous 
connections between the hypothalmus 
and the anterior as 


pituitary they 


course along the wall of the third ven- 


6,7,8 


tricle (fifty-two reported eases ).2° 
An additional rare cause of true sex- 
ual precocity is the Albright syndrome 
poly ostotie fibrous dy splasia ) of which 
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four cases have been reported in 


males.* *° The remaining group of pa- 
tients with true sexual precocity dem- 
onstrates no organic cause for the syn- 
drome, but appears to manifest normal 
procreative and androgenic activity at 
an early age due to precocious gonado- 
trophic stimulation from an apparently 
normal anterior pituitary. 

Patients presenting this latter syn 
drome of idiopathie true sexual pre- 
cocity are characterized by the appear- 
ance, usually before the age of 5 years, 
of rapid increase in skeletal and mus- 
cular growth, enlargement of the penis, 
pubic hair, deepening of the voice, and, 
in distinction from pseudosexual pre- 
cocity, enlargement of the testicles with 
At least 
101 such isolated cases have been 


the onset of spermatogenesis. 
re- 
ported or abstracted in the American 
This 


diagnosis has been made chiefly by the 


literature.? 11> 12) 13, 14, 15, 16, 17, 18 
exclusion of other possible etiological 
factors occasionally aided by the dis- 
covery of urinary gonadotrophins (not 
normally present until after age 11 
years"), or the demonstration of sper- 
matogenesis by testicular biopsy.’® ™ 
The diagnosis of many of these isolated 
eases has not been adequately proved 
by the satisfactory exclusion of organic 
of the central 
It has been suggested 


disease, particularly 
nervous system. 
that all cases of this type, if adequately 
studied, would demonstrate some or- 
ganie intracranial disease which would 
account for the apparent stimulation 
of the anterior pituitary.'® 


although no single isolated case has 


However, 


been reported to have been studied by 
testicular biopsy (or other means) to 
demonstrate spermatogenesis, by uri- 
nary endocrine studies to demonstrate 
gonadotrophin excretion in the puber- 
tal range, and by neurological examina- 
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tion ineluding pneumoencephalo- 
the 


of third ventricular dilatation or dis- 


grams to rule out presence 


tortion, several eases have been eval- 


uated by some combination of these 


three essential determinations and 
many cases have been followed for suf- 
ficiently long periods of time to 
strongly suggest that no organic ab- 
normality was present. If urinary 
gonadotrophins are present, spermato- 
genesis may be assumed, but spermato- 
genesis may be consequent to the stim- 
ulation of the gonadotrophin of a cho- 
rioepithelioma (thus quantitative uri- 
nary gonadotrophin studies are essen- 
tial to the diagnosis of idiopathic true 
sexual precocity), or the effect of an 
organie central nervous system lesion 
on the anterior pituitary (thus thor- 
ough evaluation of the third ventrieu- 
lar area, difficult 


pneumoencephalogram, is essential to 


to assess without a 


the diagnosis of idiopathic true sexual 
precocity). If urinary gonadotrophins 
are not detected (and their absence in 
readily detectable amounts is consist- 
ent with idiopathic true sexual pre- 
then the 


spermatogenesis is 


demonstration of 
this 


diagnosis as increased androgen seere- 


cocity = 
essential to 
tion alone, from the adrenal cortex, 
the testes, or an embryonal neoplasm 
may aecount for all the superficial 
symptomatology. 

In contrast to the somewhat uncer- 
tain status of the diagnosis of preco- 
cious androgen activity in the isolated 
case without detectable organic disease, 
its appearance as a familial defect, un- 
associated with concomitant organic 
disease and resulting in entirely nor- 
mal adults except for slightly decreased 
stature due to early epiphyseal closure, 
demonstrates the at least occasionally 


constitutional nature of the condition. 
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Indeed, its occurrence in this obviously 
hereditarily determined, relatively be- 
nign form suggests the possibility that 
the isolated cases of apparent true sex- 
ual precocity without detectable or- 
ganic disease are also manifestations 
of a constitutional trait, possibly hered- 
itarily determined. Five reports con- 
cerning the familial occurrence of ap- 
parent true sexual precocity in males 
have appeared in the literature and 
Dr. A. W. Jacobsen®’ is studying an 
additional family group in which a 
demon- 
Stone*! 


reported the appearance of this syn- 


large number of males has 


strated true sexual precocity. 


drome in a father and his son in 1852, 
1928, Rush 


in a father, two sons, 


Orel,*? in two brothers in 
and associates," 
and at least four other relatives in 
1937, and Sigrist,** in two brothers in 


1940. 


reported the occurrence of probable 


Engstrom and Munson in 1951*° 


true sexual precocity in a father and 
two sons and particularly noted the 
lack of any acceleration in the appear- 
anee of axillary and facial hair, teeth, 
17-ketosteroid 
tual capacity. 


excretion, and intellee- 

The presence of true sexual precocity 
has been assumed rather than proved 
The 


excretion 


in the reported familial cases. 


low level of 17-ketosteroid 
detected by Engstrom and Munson in 
their cases tends to deny the presence 
of adrenal cortical hyperactivity. The 
only gonadotrophin excretion studies 
in these familial cases are reported by 
the same authors who did not find a 
detectable urinary level. Spermato- 
genesis was not detected in the cases 
Munson or in any 
No de- 


monstrable central nervous system de- 


of Engstrom and 


other reported familial cases. 


fect was detected by pneumoencephalo- 


gram in the several reported cases in 
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which this examination was attempted. 
The additional lack of other neurologi- 
cal abnormalities and the benign out- 
come of every case seem to contraindi- 
cate the presence of an organie lesion of 
the brain. Thus, the diagnosis of a 
hereditarily determined, constitutional 
defect which results in increased andro- 
gen activity has been determined but 
only by exclusion has it been demon- 
strated that this syndrome represents 
true sexual precocity. However, the 
determination of spermatogenesis with 
only slightly increased urinary gonado- 
trophin exeretion, inconsistent with the 
presence of a secreting embryonal cell 
tumor, and the absence of a lesion of 
the central nervous system detectable 
by pneumoencephalogram (or other 
means) in the 4-year-old boy reported 
herein, a member of a family demon- 
strating familial androgenic precocity, 
proves directly that true sexual pre- 
cocity of a constitutional nature occurs 
and that it may be hereditarily deter- 
mined. 

The cases reported illustrate three 
important aspects of idiopathic true 
First, the definitive 
diagnosis of this syndrome in the male 
Although the detection of 
spermatogenesis by the examination of 


sexual precocity. 
is simple. 


the prostatic fluid is usually unsuccess- 
ful even in the normal adult, it may 
be successful and thus should be at- 
tempted. C. C. is the first reported 
patient with sexual precocity in whom 
spermatogenesis was detected by exam- 
If this 
technique is unsuccessful, the accessi- 
bility of the testis permits the use of 
testicular biopsy which is apparently 
without significant danger.’ Palpable 
enlargement of the testicles suggests 
the presence of true precocity, while 
the determination of pubertal urinary 


ination of the prostatic fluid. 
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gonadotrophin excretion corroborates 
this suggestion and indicates the prob- 
ability of spermatogenesis. A normal 
or only slightly elevated gonadotrophin 
excretion denies the rare presence of 
a gonadotrophin-secreting embryonal 
tumor as a chorioepithelioma 
which might account for true precocity. 
The combined use of eleectro- and pneu- 
moencephalography and clinical neu- 
rological examination effectively rules 
out the possible presence of some hypo- 
thalamie abnormality which might 
cause early pituitary stimulation. Sec- 
ond, the simultaneous use of these ex- 
amining techniques proves the presence 
of idiopathic true sexual precocity and 
its appearance as a familial defect in 
the reported cases proves its constitu- 
tional nature. The known prolonged 
and benign course in E. C. without con- 
comitant neurological disease demon- 
strates that this defect is probably a 
functional derangement of the normal 
mechanism (probably within the hypo- 
thalmus) which initiates pituitary 
gonadotrophin secretion at the time of 
puberty, rather than an organic malde- 
velopment of the central nervous sys- 
tem. The possibility that the isolated 
‘ases of idiopathic true sexual precoc- 
ity are also due to an hereditary, pos- 
sibly recessive, defect is suggested. 
Third, these cases demonstrate the good 
With a 
minimum of constructive psychothera- 
peutic control, E. C. progressed 
through an apparently normal early 
life. Only a slightly smaller stature 
than average has resulted. It is im- 
portant to emphasize that though pro- 
creative ability was probably present 
prior to 4 years of age in each ease, 
psychologic development was not un- 
usually rapid and each affected individ- 
ual progressed through an apparently 


such 


prognosis of this condition. 
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normal ‘‘childhood’’ period, biologie 
capabilities to the contrary. None is 
known to have demonstrated any un- 
usual interest in sexual matters at an 
early age, but, on the contrary, par- 
ticipated in the usual activities of his 
contemporaries. 


SUMMARY 


The occurrence of constitutional 


true sexual precocity in at least seven 
male members of a single family is 
presented. 


The author is indebted to Lt. Col. Robert 
Rauscher, William Beaumont Army Hospital, 
for his urological examination of the patient 
C. C. The assistance of Lt. Col. Robert Cave- 
naugh and the Laboratory Service, William 
3eaumont Army Hospital, in the accumula- 
tion of data and preparation of the figures 
is gratefully acknowledged. The author is 
grateful to the Medical Center, University 
of Kansas, for much of the data on the 
patient E. C. 
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XVIII. Nonspecivic IlyALURONIDASE INHIBITOR CONCENTRATIONS IN THE BLOOD 


SERUM OF SIBLINGS AND PARENTS OF CHILDREN WitH RHEUMATIC FEVER 


Forrest H. Apams, M.D.,* Davin Guick, Pu.D., Ray C. ANpgeRson, M.D., Pu.D.., 
Np Paunt Dwan, M.D. 


MINNEAPOLIS, MINN. 


ENETIC susceptibility of the host 
Gi rheumatic fever appears to be 
an important factor in the aequisition 
of this disease.'’ An intriguing possi- 
bility exists that there is at least, in 
part, a biochemical basis for the differ- 
ence between rheumatic susceptibles 
and nonsusceptibles. It has been shown 
that rheumatic fever patients appear to 
respond to streptococeal infections with 
a greater production of antibodies to 


‘ These 


the streptococeal antigens.* 
observations of the antibody response, 
however, have not been extended to 
other members of the family. 

In earlier communications Good and 
Glieck® and Dorfman® deseribed an ele- 
vation of the serum nonspecific hyalu- 
ronidase inhibitor in the early phases 
of rheumatie fever with subnormal in- 
hibitor levels occurring in the period 
of convalescence from this disease. It 
was the experience of (iood and Glick 
as well as our experience that patients 
with convalescent and inactive rheu- 
matie fever regularly had subnormal 
serum hyaluronidase inhibitor values. 
(iood and Glick were unable to con- 
clude, however, whether the consist- 
ently lower values noted had a special 
significance, but they stated, ‘It is cer- 

From the Departments of Pediatrics, Physi- 


ological Chemistry, and the Dight Institute of 
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\ided by grants from the Division of Re- 
search Grants and Fellowships, National In- 
stitutes of Health, U. S. Public Health Service, 
Bethesda, Md., and the Minnesota Heart Asso- 
ciation 
*Present vdidress Department of Pedi- 
atrics, U.CLLALA Medical School, Los Angeles, 
Calif 





tain from extensive clinical studies that 
patients such as those studied in this 
group represent a population more sus 
ceptible to the ravages of rheumatic 
disease than groups of normal children. 
If hyaluronidase activity plays a role 
in the pathogenesis of rheumatie fever, 
the differences in serum inhibitor con- 
centrations might have considerable 
bearing on the relative susceptibility 
of various individuals to rheumatie dis- 
ease.”’ 

No studies have been performed to 
date to demonstrate whether individ- 
uals who develop rheumatie disease 
have low hyaluronidase inhibitor levels 
before the onset of the disease. The 
possibility exists, however, that such a 
condition might oceur. If suseeptibil- 
itv to rheumatic fever is in part due to 
genetic factors and susceptible individ- 
uals have low hyaluronidase inhibitor 
values, these low values might also be 
found in the sera from a significant 
percentage of siblings and parents of 
the rheumatic fever subjects. 

The purpose of this communication 
is to report the results of studies on 
the concentration of the nonspecific 
hvaluronidase inhibitor in the sera of 
sixty-four parents and sixty-seven sib- 
lings of rheumatic fever subjects and 
to compare the results with those from 
seventy-one normal individuals from 
families in which no known eases of 
rheumatic disease had occurred. 


re 
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MATERIALS AND METHODS OF STUDY 


The viscosimetrie method previously 
employved®»* was used for the deter- 
mination of the nonspecifie hyaluroni- 
The 


coneentration of the inhibitor was ex- 


dase inhibitor in the blood serum. 


pressed in terms of per cent inhibition 


of the activity of a standard bovine 


testicular hyaluronidase preparation 
acting on a standardized hyaluronic 
acid substrate prepared from human 
umbilical cords.” 

All specimens of blood were obtained 
by venipuncture, allowed to clot for 
one hour and then centrifuged for fif- 
teen to The 


was poured off and stored in the deep 


twenty minutes. serum 


frozen state. until used. Specimens 
from the normal control individuals 
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individuals, and on the and 


rheumatic fever patients, 


parents 
siblings of 
are shown in Table I. The means for 
the three groups are listed, as well as 
the standard deviations and the stand- 
ard errors of the means. There were 
moderate differences between the means 


of the controls and the other two 
groups, but these differences were not 
statistically significant. Using the 
equation 
x V 
bo: 
VSE xX SE ¥ 


the k value in each comparison (e.g., 
control: parent; control: sibling) was 


2, the eritieal value. 


helow 2, 
In reviewing the data, it is obvious 


that the distributions differ consider- 


TABLE I 


MEAN PER CENT 


NO, OF HYALURONIDASI 
Controls 71 16.8 
Siblings O7 15.6 
Parents O4 15.9 
TABLE 
PER CENT 
NO. s 9 10 11 12 13 14 
Controls 71 ( 0 l 0 1 0 35 
Siblings G7 02066 § & 
Parents O4 > 2&2 8 £2. 8 } 
and from members of the families of 


rheumatie fever subjects were collected 
and studied simultaneously to obviate 
possible variabilities in storage as well 
In all 


blood samples were collected from in- 


in measurement. instanees 


as 


dividuals without infectious disease. 


Blood was obtained only from those 
parents and siblings of rheumatie fever 
subjects who definitely had rheumatic 
heart disease and whose illness we had 


observed. 


RESULTS 
The results obtained through these 
tests on the sera of control (normal) 


INHIBITION 


STANDARD ERROR OF 


STANDARD DEVIATION MEAN 
+3.9 +0.46 
+4.0 +0.49 
+5.9 +0.49 
II 
INHIBITION OF HYALURONIDASE 
15 16 17 18 19 20 21 22 23 24 25 42 
Sse rmsTfté&€ &e OFF Oe 8 CUD 1 
1m?Teoe&etekaeies fl 0 
oS FF Ses & BS 0 


ably; this is indicated by an excess of 
low values in the sibling and parent 
vroups. The tendency toward bimo- 
dality in these groups can be clearly 
seen in the frequency (Table I1) and 
in the distribution curve in Fig. 1. 
The fourfold table method was used 
for testing the significance of these dif- 
The 


were 


ferences in distribution. values 


for parents and _ siblings com- 


bined, and a comparison was made be- 
15 


categories 


tween the number of values below 
that all 
would include at least five individuals) 


(chosen in order 


in this group as compared to the con- 








THE 


TABLE 


RANGE OF 
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0-14 15-42 TOTAL NO. 
No. controls 7(a) 64(b) 71(e) 
No. parents and siblings 43(e) 88(d) 131(f) 
Total 50(g) 152(h) 202(n) 
‘ N (ad — be)? 202 (7x88 — 64x 43)2 
x efgh ' 71 x131x50xis2 —!*° 
Degrees of freedom — 1 
Probability is less than 0.001 
as —- 
Controls oo under 15 %- 7 
Siblings @------@ " eo %*e4 
Parents @-—<@ veo 
20 t | 
2 
Cc 
2 15} t 
i] 
a 
6 
X 
9 
E 7 
i 
z y) 
Ay 
} 
| 
." 
6 8 10 12 14 16 18 20 22 24 42 
Percent inhibition of hyoluronidase 
Fig. 1. 
trol group. Table III shows the results number of these individuals has ab- 


of this analysis. 

The probability according this 
method is less than 0.001. This indi- 
cates that the two groups are different 


to 


with respect to the occurrence of low 


values for the hyaluronidase inhibitor. 
DISCUSSION 
Although the number of parents and 


of 
studied in this series is small, the evi- 


siblings rheumatie fever subjects 


dence would suggest that a significant 


normally low nonspecific hyaluronidase 
inhibitor values when compared with 
the normal controls. There is no evi- 
dence as yet, however, to permit one to 
implicate low hyaluronidase inhibitor 
values with rheumatic fever suscep- 
tibility but such a thesis seems entirely 
possible and the present data tend to 
support it. The following two observa- 
tions are in accord with this conten- 
tion: 
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1. Sibling M. N., 11-year-old female, 
had a hyaluronidase inhibition of nine 
per cent on June 3, 1951. At this time 
she was well and had had no history 
of rheumatic fever. Two months later 
she developed fever, polyarthritis, and 
a diagnosis of acute rheumatic fever 
was made. In spite of salicylates and 
bed rest she gradually became worse 
and expired fifteen days later. Ter- 
minally this patient also had evidence 
of nephritis. 

2. Sibling R. C., an identical twin 
of a patient with rheumatic disease, 
had a hyaluronidase inhibitor value of 
12 per cent on July 17, 1950. This 
sibling likewise had no history of rheu- 
matic disease previous to the deter- 
mination of the test. 

The possibility is recognized that 
some of the parents and siblings of the 
rheumatic patients may have had un- 
detected rheumatic disease themselves 
at one time, and that in any case their 
greater exposure may 
also be a factor in the present consid- 
eration. 
the need for continued study of the 
question of a possible relationship be- 
tween the hyaluronidase inhibitor and 
susceptibility to rheumatic fever. 


to the disease 


These possibilities emphasize 


It is not the purpose of this com- 
munication to elaborate on the poten- 
tial value in ascertaining biochemical 
differences between rheumatie fever 
susceptibles and the normal individual. 
It is obvious, however, that any differ- 
ences between the two groups could be 
used to study the many facets of the 
disease such as its epidemiology, pre- 
vention, and treatment. 


SUMMARY 
The blood sera from sixty-four par- 
ents and sixty-seven siblings of rheu- 
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matie fever subjects and seventy-one 
normal individuals were analyzed for 
their concentration of nonspecific hy- 
aluronidase inhibitor. Forty-three par- 
ents and siblings (33 per cent) had 
values below 15 per cent inhibition of 
hyaluronidase, whereas only seven nor- 
mal individuals (10 per cent) had such 
low values. This difference was found 
to be statistically significant. 

The authors are indebted to Miss Mary J. 


Ochs for her technical assistance in carrying 
out the analyses. 
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PATHOLOGY IN INFANTS DURING SLEEP 


I. RATIONALE, TECHNIQUE, AND THE CHARACTERISTICS OF NORMAL 


SLEEP IN 


INFANTS* 


Perer Ke_Laway, B.A., A.M. Pu.D., anon Berry JeAN Fox, B.A. 
Houstrox, TEXAS 


LTHOUGH eleetroencephalography 
A is now an established clinical tool 
for the diagnosis of cerebral pathology 
in adults and older children, very little 
progress has been made toward estab- 
lishing the technique as a reliable aid 
to diagnosis in infants and very voung 
children. This is an unfortunate cir- 
cumstance since it seems likely that 
eleetroencephalography, being a non- 
traumatie technique and a relatively 
pleasant procedure for the patient, 
should have its greatest application in 
the very voung. Furthermore the de- 
mand in this group is great, for the 
infant brain is by its very nature 
particularly susceptible to injury and, 
as it well known, the incidence of con- 
vulsive disorders is far greater during 
the first three vears of life than at 


! 


any other age. In addition, the often 


bizarre symptoms of the various en- 
cephalopethies and epileptoid states in 
infants* are notoriously difficult to 
evaluate and often pass unrecognized 
as manifestations of cerebral pathology 
until time or further progression of 
symptoms reveals their true nature. 

From the Laboratory of Clinical Electro- 
physiology, Departments of Physiology and 
Neuropsychiatry, Baylor University College 
of Medicine, and The Blue Bird Children’s 
Clinic for Neurological Disorders, Methodist 
Hospital 

\ided by a grant from the Cannafax Re- 


search Fund of the Blue Bird Children’s 
Clini 


*These findings were presented in part at 
the Southern EEG Society in New Orleans on 
Nov. 30, 1949, and at the Eastern Association 
of Electroencephalographers in Philadelphia 
on Oct. 14, 19590. 





As will be shown in the next section of 
this paper, the electroencephalogram in 
many such cases may vield the only 
objective information obtainable. 

The chief reason why infant elee- 
troencephalography has not been estab- 
lished on a sound Clinical basis is that 
a suitable method of obtaining diag- 
nostically reliable tracings in very 
young patients has not hitherto been 
evolved. The failure to develop an 
adequate technique has in turn resulted 
in a lack of adequate criteria for inter- 
pretation. 

Obviously, the major problem of 
routine clinical electroencephalography 
in infants is that of obtaining a trae- 
ing sufficiently free of artifact that it 
ean be read with the confidence that 
all activity is either of cerebral origin 
or clearly distinguishable from it. In 
children less than 3 vears of age, the 
application of the electrodes is in itself 
a very difficult undertaking, but even 
if the technician succeeds in applying 
the electrodes, the problem of maintain- 
ing them in position and of keeping 
the infant relatively immobile remains. 
Restraint is unsatisfactory because it 
usually sueeeeds only in causing in- 
creased struggling and further emo- 
tional upset, factors which are hardly 
conducive to adequate electrical reeord- 
ing. 

678 and 
have at- 


Barnes and eo-workers* * 


Laplane and associates® *° 




















KELLAWAY AND FOX: EEG 
tempted to circumvent the difficulties 
presented by the struggling infant by 
the use of deep barbiturate narcosis or 
light anesthesia. The results reported 
by these workers were not impressive 
inasmuch as no systematic attempt was 
made to establish definitive criteria for 
the interpretation of the tracings so 
obtained, resulting in the one instance 
in misinterpretation of normal sleep 
patterns as being epileptiform in na- 
As will be shown in the next 
section of this paper, narcosis and deep 


ture. 


sleep are not productive of abnormal 
activity and the sudden induction of 
sleep by anesthetics is in most cases of 
little, if any, value in obtaining diag- 


nostic information. 


METHODS 


The recordings were made with the 
patient lying on a bed in a shielded, 
dimly lit or darkened semisoundproof 
The electroencephalograph em- 
ployed was a six-channel Offner Type 
D dynograph, this instrument being 
particularly suitable to sleep recording 
in children because the nonblocking 
nature of the amplifiers, and the large 
excursion permitted by the dynograph, 
make it possible to obtain clearly de- 
lineated tracings without recourse to 
excessive attenuation of the inter- 
paroxysmal activity in the presence of 
the extremely high voltage electrical 
discharges which are recorded during 


room. 


sleep. 

Nembutal was used throughout this 
study because it proved the most gen- 
erally satisfactory for this purpose of 
all drugs tested. It is readily available 
in suppository form in four sizes rang- 
ing from % to 3 grains. It is our 
belief that the use of suppositories is 
less likely to produce the high irritabil- 
ity and excitement which barbiturates 
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administered by ‘‘faster’’ routes are 


likely to produce in infants.* The 
onset of sleep is usually gradual, and 
although the sleep produced is gen- 


erally profound, the patients are not 
unusually difficult to arouse at the end 
of the recording period and there are 
no ill effeets such as excessive drow- 
siness or irritability. In normal in- 
fants, the amount of barbiturate-in- 
duced fast activity is negligible. On 
the other hand, with increased dosage 
it may be sufficient in the early stages 
of sleep to indicate depressed areas as 
in subdural hematoma, porencephaly, 
ete. Repeated studies in the same 
child shown that Nembutal-in- 
duced sleep with the dosages employed 
by us does not differ from that which 


have 


is spontaneous. 
Nembutal 
were used in all children between the 


One-grain suppositories 


and 36 months; 
suppositories were used in all infants 
younger than 5 months; 44 to 4 grain 
Nembutal elixir was sometimes added 
if the child did not show signs of going 
to sleep within a reasonable period of 
time. Early in this study we learned 
that if a child responds to a small 
dose of a barbiturate by becoming ir- 


ages of 5 1% grain 


ritable and restless, giving more ag- 
gravates rather than helps the situa- 
tion. Furthermore, it has been our ex- 
perience that if much larger doses are 
given to very young patients epilepti- 
form activity is less likely to appear 
and the record will often be obscured 
by excessive fast activity of high 
amplitude. 

recommended, the 


in our 


Using the dosage 
present percentage 
young patients is approximately 94 


of sleep 





*In addition, the administration of barbitu- 
rates by mouth is usually difficult in infants 
and often 
pecially following 


produces gagging or vomiting, es- 
feeding. 
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per cent. This has risen to its present 
level with continued experience from 
about 68 per cent when the study was 
first started. 

Where possible the suppository is in- 
serted fifteen to twenty minutes prior 
The elee- 


trodes are generally applied while the 


to arrival at the laboratory. 


patient is being held in the mother’s or 
an assistant’s arms. In many instances 
the electrodes were applied while the 
child slept. 
Electrodes. 


central, occipital, temporal, and two 


Ten electrodes (frontal. 


ears, or in some eases a Wilson-type* 


reference electrode and a mastoid 


ground are applied routinely. A 


‘‘dry’’ bentonite paste is used as an 
electrode jelly, only enough being ap- 
plied to fill the cup of the electrode. 
A small area where the electrode is to 
be placed is rubbed with a little of the 
paste and the electrode applied to the 
head. This is held in place with a 
small pateh of gauze soaked in paraffin 
of low (Bioloid 47 to 
49° C A low temperature hot plate 
(Sunbeam Model 14-B) keeps the par- 
affin at a constant 


melting point 


temperature and 
ready for use. In the frontal and 
other regions devoid of hair, adhesive 
tape patches which have been warmed 
on the hot plate are used to hold the 
electrodes in place. 

This method of electrode application 
is favored for infant sleep studies be- 
cause: 

1. The procedure is very fast (only 
a little slower than using bentonite 
‘‘mud”’ alone), yet it gives a tight con- 
tact which will hold under very ad- 
verse conditions (seizures, movements 
of sleep, pillow rub, ete.) 

2. The procedure causes very little 
disturbance or discomfort to the pa- 


*See Goldman" and Offner.” 
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tient. (In many instances the elec- 
trodes were applied while the child 
slept.) 

3. The electrodes may be applied 
satisfactorily in spite of considerable 
movement on the part of the patient. 

4. Electrode artifact is a compara- 
tively rare occurrence. Thus the neces- 
sity for changing ‘‘popping’”’ or other- 
wise faulty electrodes, with the possi- 
bility of disturbing the child’s sleep, 
is obviated. 

Ten standard electrode placements 
are used routinely by us.’* Further 
placements are made if the routine 
runs indicate the presence of focal ae- 
tivity in order to make a more cireum- 
seribed Both 
sealp-to-scalp and ear-to-sealp record- 


localization possible. 
ings are employed. 

The use of less than the eight bilat- 
eral lobar electrodes precludes the pos- 
sibility of making an adequate cover- 
age. However, the use of many more 
than the standard placements in chil- 
dren is unnecessary and decreases the 
likelihood of obtaining a satisfactory 
tracing because the prolonged proce- 
dure makes it all the more difficult for 
the child to endure. 

The placement of a large number of 
electrodes such as is considered manda- 
tory by certain authors not only tries 
the child beyond the limits of his en- 
durance, thereby risking the possibility 
that no record whatsoever will be ob- 
tained, but is in all but an occasional 
ease unnecessary because a focal dis- 
charging lesion in the characteristically 
labile brain of the child is generally re- 
flected a considerable distance from its 
focus and ean easily be recognized by a 
trained technician in the standard elec- 
trode proximal to it." This especially 
applies to sleep. 
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the 
series where there were definite signs 


In only one ecase* in present 
of a foeal nature in the neurological 
findings or character of the seizure or 
disclosed upon subsequent exploration 
or x-ray study was a discharging foeus 
deteeted and This, of 
course, does not mean that some pri- 


not localized. 
mary discharging foci were not missed 
in this series, but it does indicate a 
high percentage of detection at least 
equal to and possibly greater than the 
the 
of foeal lesions in adults as reported by 


general results with localization 
the various laboratories in which large 
numbers of electrodes are employed 
routinely. It has been our experience 
that the placement of too closely spaced 
electrodes sometimes is a_ hindrance 
rather than a help in detecting certain 
types of lesions, especially large space- 
occupying neoplasms and hematomas, 
of the af- 


fected side in the region of the lesion 


when the relative *‘silence’’ 
and the relative activity, through re- 
flection by way of the association fibers 
or through mechanical deformation of 
the opposite homologous region, ean 
lead to a false lateralization. 

It has been said that sleep makes the 
lesions more dif- 


localization of foeal 


fieult.' The opposite has been our 
experience. The sharp waves and the 
spiking activity produced by certain 
lesions (especially atrophie lesions in 
children) are usually inereased in mag- 
nitude and extent during sleep, and 
tend to stand out more sharply against 
the slower background of the sleep 
pattern and are therefore more easily 
localized by  phase-reversal  tech- 
niques.*® 

In this series there were seventy-two 


strictly foeal eleetrograms. In all pa- 

*A 36-month-old boy with a _ capillary 
hemangioma and convulsogenic focus in the 
right motor strip and a similar lesion of the 
face on the same side. 
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tients explored surgically the localiza- 
was within the limits of 
surgical practicability.* Eleven sub- 
dural hematomas were detected and ten 
correctly localized; one bilateral hema- 


tion correct 


toma was not recognized as existing 
on the less affected side. Two astro- 
cytomas, one astroblastoma, three he- 
mangiomas, and two brain abscesses 
were detected and correctly localized. 
One hemangioma was incorrectly later- 
alized to the opposite homologous re- 
its locus because of misinter- 
pretation of a relatively silent area. 
the 
graphic findings were negative for a 


gion of 


In no instance in which electro- 
lesion was one subsequently revealed 
by other means (x-ray, exploration, 
autopsy, ete.).t 

More than thousand 
have been studied by this method dur- 


This work 


one subjects 
ing the past three years. 
is concerned with the establishment of 
the characteristics of the normal sleep 
patterns and their variations with age. 
The acceptability of a subject as ‘‘nor- 
mal’’ is based on a negative personal 
and family history for neurological and 
mental disease, a physical and mental 
development consistent with chrono- 
logical age, and a negative physical ex- 
amination. As a further check it has 
been possible in a large percentage of 
eases to follow the subsequent develop- 
ment of the subjects for periods rang- 
ing from six months to three years. 


NORMAL SLEEP AND ITS 
WITH 


THE PATTERN OF 
VAI IN AGE 

Dissociation Between Hemispheres— 

Symmetry and Synchrony.—A charac- 





exposed by craniotomy. 

+No children in this age group with sus- 
pected infratentorial or deep midline neo- 
plasms have been referred to us for electro- 
encephalography, and we have not therefore 
had the opportunity of studying sleep in such 
eases. In older children with space-occupying 
lesions of the posterior fossa, sleep has not 
proved of any assistance in detection or local- 
ization. 


*Within the field 
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teristic of the normal adult electro- 


gram, both in the waking and sleeping 
state, is the close symmetry between 
sides; that is, if the electrodes are ecare- 
fully 


ogous regions of the brain the activity 


located so as to lie over homol 


of the two sides tends not only to be 
fairly symmetrical in terms of ampli- 
tude but also in terms of wave length 
the 
however, this nice association between 


and phase. In newborn infant, 


the two hemispheres is not so evident. 


Indeed, in a large proportion of new- 


born infants there appears to be a 
marked dissociation between _ sides. 
(ireater correlation is evident within 


the first few weeks, but the progression 
toward the mature state is relatively 
slow and is by no means complete by 
the end of the thirty-sixth month. 
As is the case with the ontogenetic 
development of activity in the various 
areas of the brain, the intimate asso- 
ciation between hemispheres appears to 
progress more rapidly in some areas 


than in others. Thus, a fairly close 
correlation between sides first occurs 
in the eentral region, then in the 


frontal, then the occipital, and finally 
the fairly 
close symmetry and synchrony may be 


in temporal regions. <A 
attained in the parietal regions before 
the end of the first 
the 14 per second spindles may occur 


month, although 


alternately, rather than synehronously, 
At the 
and 


during the first four months. 
of the parietal 
frontal regions should show a reason- 


end this time 
ably close interhemispherie correlation. 
The occipital, and especially the tem- 
poral, traces may continue to show a 
definite dissociation up to the age of 
35 to 40 the 
temporal leads present the greatest dif- 
ficulty for 
fairly marked dyssymmetry may per- 


months. Practically, 


interpretation because a 
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sist in this region in normal children 
during sleep until the age of 4 or 5 
vears. It is particularly important 
when reading infant sleep tracings to 
consider long stretches of the record 
at a time because short sections may 
give the impression of a very marked 
amplitude (abnormal) asymmetry in 
either the temporal or occipital leads 
which is in reality only an expression 
of the dissociation between sides. Thus 
in a short section of record one tem- 
poral lead may show an episode of 
fairly high voltage waves which may 
be coincidentally absent from the tem- 
poral trace of the opposite side. <A 
study of the record as a whole, how- 
ever, will show that the apparent amp- 
litude asymmetry is in reality due to 
a lack of reciprocity of the activity 
of the two sides. 

Spindle $.- Ontogenetieally, the first 
electrographic component of sleep to 
appearance is the so-called 
Indeed, in the neo- 
nate the presence of spindles is some- 


make its 


‘*sleep-spindle. ’ 


times the only characteristic by which 
the sleep and waking electrograms may 
he differentiated. Rhythmic sequences 
of 13 to 15 per second waves appear in 
light sleep as early as the first two or 
three days after birth (full-term in- 
fants). This aetivity has its origin in 
the region of the vertex bilaterally. 
Initially the spindles are poorly de- 
fined and of low amplitude, but with 
each succeeding week of life they be- 
come more clearly expressed and the 
characteristic spindle form becomes 
more evident. In the 
spindles are quite strongly expressed 
by the third or fourth month (Fig. 1), 
but usually attain their ultimate form 
sometime between the twenty-fourth 


and thirtieth month (Fig. 2). 


most infants 
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Fig. 1.—Aged 3 months. Clearly defined 13 to 14 per second vertex dominant spindles of 
moderately high amplitude. 
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Fig. 3 Aged 414 months \lternating spindle discharges in normal infant. Such dissociation 
is rare in children after the fifth or sixth month. 
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Fig. 4. Aged 33 months Frontal dominant 11-12 per second spindles. 
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As a rule the spindles appear in 
both hemispheres synchronously, but 
may occur alternately in homologous 
leads during the first two to four 
(Fig. 3). The spindle fre- 
queney is remarkably constant from 
individual to individual, varying little 
from the mean of 14 eycles per second. 


months 
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out slowing appreciably. In the early, 
spindle dominant, phase the spindles 
» : 

in 


to 2 seconds 
infants 


are usually from 1 
duration, but in 
durations of as long as 3 or 4 seconds 


The duration 


very young 
are occasionally seen. 
of the spindles usually decreases as 


sleep becomes deeper. 
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Fig. 5A. Aged 9 months. Fast activity appears in the hypnagogic stage and gradually 
increases in amplitude in early sleep until it reaches a peak just prior to onset of the 
spindle stage (see Band C). The progression then reverses and the fast activity gradually 
liminishes in amplitude as still deeper levels of sleep are reached. Partial arousal results 


in reinforcement. 


The total range in the present series 
is not greater than plus or minus 114 
and in approxi- 
mately 85 per cent of the cases the 


eyeles per second, 
variation is not greater than plus or 
This 
true only if the frequency is measured 
*‘light’’ 
of sleep, because in some infants the 


minus 1% eyele per second. is 


in all cases in the same stage 


frequeney 
Character- 


spindles slow in progres- 
sively with deeper sleep. 
istically, however, the spindles grad- 


ually disappear from the record with- 


In the age group with which this 
paper is coneerned, namely, birth to 
the 
spindle 


14 per second verter 
the only type 


36 months, 
dominant is 
of spindle which is commonly observed. 
In older children (after the age of 4 
or 5 years) a slower, approximately 
12 per second frontal dominant spindle 
is sometimes seen. There were only 
three cases in our birth to 36 months 
age group which showed definite ex- 
amples of spindles of the latter type 
(Fig. 4). 
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Fig. 5B Increase in amplitude of fast activity in the same infant with onset of light sleep. 
Note disappearance of rhythmic hypnagogic activity 
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Fig. 5¢ Maximum amplitude of fast activity in the same patient just prior to appearance 
of spindles. 
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Fast Activity—Sometime between 
the fifth and sixth month many infants 
begin to show a low voltage fast ac- 
tivity in the early stages of sleep. This 
activity oceurs in all leads but is most 
pronounced in the central or post-cen- 
tral regions (Figs. 5A, B, C). The 
frequency averages approximately 25 
eyeles per second, but varies as much 
as plus or minus 6 cycles per second in 
different subjects. When it first oe- 
curs the amplitude of the fast activity 
is very low, 5 microvolts or less, but 
relatively high amplitudes (30 micro- 
volts maximum) may be seen by the 
twelfth to the eighteenth month when 
it seems to reach its maximum expres- 
sion. After the age of 30 to 36 months 
much fast activity in early sleep is 
less common and generally the ampli- 
tudes seen are not as great as in the 
12- to 18-month age group. Older 
children are much less likely to show 
fast activity in early sleep, and after 
the age of 7 years it is relatively un- 
common. 

Hypnagogic Hypersynchronous 
Phase.—It is we'l known that the wak- 
ing electrogram of the newborn in- 
fant has an essentially base line char- 
acter.'®?* The first rudimentary signs 
of the ultimate rhythmic nature of the 
electrical activity of the brain are 
manifested only during a variable so- 
called ‘‘drowsy’’ period just prior to 
the onset of true sleep. At this time, 
poorly defined, low amplitude oscilla- 
tions of inconstant period oceur in the 
vertex region bilaterally.* 

*These waves were originally described by 
Smith*®-2 who designated them “drowsy” 
waves because of their occurrence just prior 
to the onset of sleep. We prefer to use the 
term “hypnagogic activity” in order to avoid 
the confusion which may arise from the fact 
that young children may be in this phase 
electrographically without showing objective 
evidence of drowsiness as this state is gen- 
erally defined. It is recognized that the two 
terms mean essentially the same thing but the 
more common word “drowsy” conjures up a 
mental picture that the less used “hypnagogic 


is less likely to produce. (See also a more 
recent note by Dole and Busse.™) 
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With each succeeding month of life 
these oscillations assume a more con- 
stant period, become greater in ampli- 
tude, and longer in sequence. When 
they first appear they may show a wide 
and irregular frequency modulation 
between 2 and 5 eyeles per second, but 
with increasing age they become faster 
and show greater regulation of both 
frequency and amplitude. Their areal 
distribution also tends to become more 
generalized. 

For the first three months the hyp- 
nagogic, or ‘‘drowsy,’’ waves occur 
predominantly in the central region 
and are reflected at a much lower am- 
plitude in other regions. An extension 
of the distribution appears to oceur in 
an anterior direction during the next 
few months so that the frontal leads 
tend to show them in long serials and 
at high amplitude while the occipital 
leads may show less organized activity 
(Figs. 6A and B). However, it is im- 
portant to realize that this basic schema 
shows considerable variation both from 
patient to patient and at different 
times in the same patient. The pat- 
tern is determined somewhat by each 
of the following factors: (1) whether 
or not the child becomes deeply asleep 
gradually or precipitously; (2) how 
much of a dominant occipital rhythm 
the child has developed—a very vari- 
able factor. Thus once the occipital 
alpha rhythm becomes definitely estab- 
lished (as early as 4 months in some 
children but invariably by 9 months 
in all normal children) three basic 
variations of the development of the 
hypnagogie hypersynchronous phase 
are observed : 

In the simplest of these, as the child 
progresses toward sleep, the occipital 
alpha rhythm gradually slows and in- 
creases in amplitude. The occipital re- 
gion appears to maintain its position 
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Fig. 6A Relatively low amplitude hypnagogic ac tivity predominantly in the vertex region 
in child 8 weeks of age. Compare Fig. 68. 
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Fig. 68 Continuous hypnagogic hypersynchrony in the same child, aged 35 months. 
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of ‘‘pacemaker’’ and the record re- 
veals a rhythmie sinusoidal aetivity in- 
ill leads, greatest in amplitude 
in the occipital next in the 
and lowest in the frontal and 
temporal regions (Figs. 7A, B, C). 
This slowing of the basie rhythm ean 
relatively long period 
that it 


volving a 
region, 


central, 


occur over a 


and it is clear eonstitutes a 
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for indeed they may be 
As will 
after 


liable criteria, 
a side feature in this period. 
be shown later, a normal child, 
arousal from sleep, may lie on the bed, 
eyes open and smiling, and with every 
appearance of full wakefulness at a 
time when the electrogram is showing 
continuous high voltage 4 to 5 per see- 
ond serials in all leads. 
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Fig. 7A.—Aged 10 months. Gradual 


Patient fully awake. Note 
serious hazard in the interpretation of 
waking records in very young patients, 
for it has been definitely established 
that infants and young children may 
go in and out of the hypnagogie state 
without actual sleep ever eventuating. 
The problem is further complicated by 
the fact, that it is 


often not possible to determine clini- 


stressed earlier, 
cally with any certainty whether or not 
a child is in the predormant state: 
restlessness and irritability are not re- 


slowing of the 
stage with gradual development of hypersynchrony and some 
well-regulated occipital 


Hse atv 


ee 


occipital alpha during hypnagogic 
shift of dominance anteriorly. 
alpha of 6 to 7 per second. 


Another course which the electrical 
pattern take in the hypnagogic 
phase is very similar, qualitatively at 
to that which oceurs in the adult 
This variation 
is characterized by the fact that the 
continuity of the occipital rhythm be- 
gins to break up without marked slow- 
ing. The occipital traces begin to as- 
sume a more base line character. As 
some in- 


may 


least, 
during the same period. 


the same time, and even in 


stanees before a noticeable disruption 
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KELLAWAY AND FOX: EEG 
of the alpha continuity occurs, the cen- 
tral and, to a lesser degree, the frontal 
regions begin to show the bicentral 
hypersynchronous rhythm of the osei- 
tant phase, which becomes more and 
more strongly expressed as the alpha 
rhythm becomes progressively less evi- 
dent (Figs. 8 A and B). 

These two variations of the predor- 
mant electrical pattern may be seen 
the ages of 4 
Another varia- 
tion also is seen but only in the older 
It makes its first appearance 
at approximately fourteen months, but 


at any time between 


months and 4 years. 
infants. 


is more common and tends to be more 
pronounced between the ages of 3 and 
5 years. The onset of the hypnagogic 
phase is signaled by a general reduc- 
tion in the amplitude and rhythmicity 
This rela- 
may then be broken by 


of the activity of all areas. 
tive ‘‘ quiet’ 
paroxysmal bursts of high voltage sinu- 
soidal involve all 
but which are greater in amplitude in 
the precentral or central regions and 


waves which leads 


generally more strongly expressed in 
the frontal than in the occipital re- 
gions (Fig. 9). 

These paroxysmal bursts may reach 
max- 
imally expressed 350 
microvolts) and therefore constitute a 
possible source of error both for the 


extremely high voltages when 


(in exeess of 


interpretation of sleep where this is 
sought and for the interpretation of 
waking records where the oscitant state 
may intervene without true sleep en- 
suing. 
Beeause of this, we have found it 
necessary to adopt a rather rigid pol- 
icy regarding the evaluation of such 
activity in children of 30 months to 
10 or 11 years, the age group in which 
the phenomenon is most likely to oe- 


eur. The appearance of such bursts in 
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the period just preceding true sleep, 
or at its onset, or at a time when the 
electrogram shows other evidence of 
the hypnagogie state, is never consid- 
ered an epileptiform manifestation un- 
less accompanied by spike discharges 
in form. Long experience has 
shown that if a patient with established 
petit mal epilepsy abnormal 
paroxysmal activity during sleep the 
spike component is always strongly in 


some 


shows 


evidence and the epileptiform serials 
persist into fairly deep levels of sleep. 
A distinguishing characteristic then of 
the pre-oscitant paroxysmal episodes is 
that they make a brief appearance at 
the onset of sleep and do not persist 
into the deeper stages. 

The fact that young children may 
slip into nonrecognized hypnagogic 
states has been noted by other electro- 
laboratories 
children 


when 
seen. 
have 


encephalographie 
large numbers of 
The Brandts,” particularly, 

drawn the fact 
pointed out that it is a much more re- 
seek 


providing conducive condi- 


are 


attention to and 


liable procedure purposely to 
sleep by 
tions and perhaps by the use of seda- 
tion, so as to reduce the likelihood of 
misinterpretation the 


technician and electroencephalographer 


by preparing 
for the advent of such changes. 

It should be pointed out that it is 
not uncommon to see cases in which a 
combination of these classic variations 
of the hypnagogie activity occurs. Thus 
it may be that the child may show in- 
itially a general slowing and continu- 
ous hypersynchrony (first variation) 
which may then give way, as true sleep 
is approached, to relatively low volt- 
age, aperiodic episodes which in turn 
may be interrupted by short paroxys- 
mal high voltage serials (third varia- 


tion). As will be seen when we discuss 
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arousal, such patterns probably repre- 
waxing 





sent transitory reversions or 
and waning of the sleep process. 
Another variable which appears to 
be more closely related to age than the 
variations in pattern is the factor of 
frequency. Generally speaking, it can 
be said, like the alpha rhythm, the 
pep ag waves of the hypna- 


ic state increase in frequency with 





epileptiform discharges. 


In the adult the waves 
have a frequency of about 41% to 51% 


increasing age. 


per second and the voltages rarely ex- 
ceed 150 to 160 microvolts (more gen- 
80 to 110 microvolts). In the 
it will be recalled, the 
irreg- 


erally 
newborn infant, 
are 





rudimentary drowsy 
ular 


frequency variation is fairly wide, be- 


waves 
period and amplitude and the 


tween 2 and 5 per second. The waves 








high 














OF INFANTS DURING SLEEP 
increase in and amplitude 
and assume a more stable frequency 
characteristic with age, 
a peak expression sometime 
the tenth and fourteenth 
month. In some normal children the 
maximal expression of the phenomenon 
delayed until late 32 
months. During the next few years 
the amplitude of the activity tends to 


frequency 


increasing 
reaching 
between 


is as as 


voltage slow serials occurring just prior to 
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Fig. 9. \ged 35 months. Paroxysmal 
onset of true sleep. This particular sample was chosen to illustrate the fact that these 
paroxysmal bursts ar not always sinusoidal, something having notched tops suggestive of 
decrease, but very little increase in 


frequency seems to occur, so that one 
expects to see the adult form by the 
tenth to twelfth year. 
Central Sharp Wave 
In many subjects after the age of five 


Transients.- 


or six months, the onset of true sleep 
is marked by the appearance of bilat- 
synchronous sharp wave tran- 
the of the vertex. 


erally 


in region 


sients 
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These waves may occur singly or in 
short aperiodic series (Figs. 10A, and 
B). At about the age of 36 months, 
when they are the most pronounced, 
the waves are usually diphasie in form, 
very high in amplitude, and often quite 
sharply peaked. The initial, negative, 
phase has a duration of about 14 see- 
ond: the suecessive, positive, phase is 
usually a little more prolonged, averag- 
ing approximately 4% to 4% seeond, but 
this is subject to considerable variation. 
As with most high voltage rapid tran- 
sients in the electroencephalogram, the 
sharp diphasie wave is often followed 
by a slow (negative) afterswing of 
lesser amplitude. 

Although there is some variability, 
these sharp wave transients are gen- 
the 
The next stage is marked 


erally the first sign of onset of 
true sleep. 
by the appearance of spindles and it 
is interesting to note the apparent rela- 
tionship between these and the sharp 
Initially 
phase during which the spindles and 


waves. there is usually a 
the sharp waves occur in close associa- 
tion, the sharp waves always preceding 
the spindles so as to give the appear- 
ance of a sharp transient followed by 
a series of decrementing oscillations as 
in a highly tuned system with a low- 
damping factor. This is followed by 
a period in which the spindles appear 
without the preceding sharp wave, but 
unless partial arousal oceurs the sharp 
waves usually do not oceur again with- 
out an associated spindle discharge. 
It was mentioned above that the cen- 
tral sharp waves are very clearly de- 
lineated at the age of 36 months. There 
is a progressive development of the 
pattern up to that time. After the age 
of 3 to 4 vears the pattern again be- 
eomes less 


gradually pronounced. 


Rudimentary bicentral sharp waves are 
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seen in light sleep as early as the third 
or fourth month; there is a progres- 
sive increase in definition and ampli- 
tude thenceforward until the maximum 
expression of the phenomena is reached 
sometime between the third and fourth 
years. From this time onward there is 
a gradual attenuation of amplitude 
and form, such that the initial negative 
phase often becomes a little shorter in 
wave length but less sharply peaked, 
and the succeeding positive phase much 
This transformation 
progresses quite rapidly during the 


less pronounced. 


period from 3 to 13 years, at which age 
the adult form is reached, and then 
levels out during the next thirty to 
After fifty the sharp 
wave transients, and to a lesser degree 


forty vears. 


the spindles, may be very rudimentary 
or entirely absent. 

The point should be stressed that 
the bicentral sharp waves of light sleep 
are spontaneous and therefore are to 
be distinguished from the K complexes 
originally described by Davis and asso- 
ciates*® which by definition are tran- 
sient electrographic responses to ap- 
Whether there 
is any real physiologic distinction to be 


plied sensory stimuli.** 


made has not been definitely estab- 
lished. The original authors reported 
that K complexes often appeared ap- 
parently spontaneously in the lighter 
stages of sleep and several other in- 
vestigators have referred to the spon- 
com- 


taneous sharp waves as K 


plexes.** *° Certainly the evoked and 
the spontaneous waves have some char- 
They both oe- 
eur at a maximum in the region of the 


vertex bilaterally; their wave config- 


acteristics in common. 


uration is similar, and they both are 
maximally expressed in the early stages 
of light sleep. The evoked response, 
or K complex, however, generally tends 
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Fig. 10A Aged 35 months Single diphasic sharp wave transient occurring at time 
when drowsy waves are still present. This was the initial wave of this type to appear in 
this record. 
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; Fig. 10B.—Same patient 30 seconds iater. Note series of recurrent bicentral sharp wave 
discharges. In the next stage of sleep the 4 to 5 per second activity present in this sample 
disappeared, and the sharp waves occurred in association with sleep spindles. 
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to have a longer wave length and be 
less sharply peaked than the sponta- 
11). Also, like 
‘‘secondary discharge’’ of Forbes 


the K complexes can 


neous transients (Fig. 
the 
and Morison,*” 
only be elicited within a certain time 
sequence as each response is followed 


by a relatively long refractory period. 


serially, spaced at quite brief intervals 
LOB 


spontaneous 


while the 
tend to 
be rather sharply localized to the cen- 


(Fig. Furthermore, 


wave transients 
tral region, the evoked transients ap- 


to involve a much wider areal 


(Fig. 11). 


Davis and co-workers have suggested 


pear 


response 


that the spontaneous waves are merely 
self-evoked K waves arising as a result 
of stimulation by the sleeper’s own 
breath sounds, ete., at a level of uncon- 
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sciousness at which the action of the 
afferent system upon the brain is still 
highly effective but not effective enough 
to cause complete arousal. Regardless 
of whether or not this is true, it is clear 
that the appearance of the spontaneous 
sharp waves marks a definite change in 
the physiologic status of the individ- 
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Fig. 11 Aged 14 months Sharp wave response to loud sound stimulus (handclap). 
On the other hand, the spontaneous’ ual, because stimuli, either intrinsic 
bicentral sharp waves often oceur or extrinsic, fail to elicit such responses 


in the earlier drowsy or presomnolent 
stages of the sleep process. 
the central 


sharp wave transients are a 


Practically speaking, 
possible 
Indeed, 


have been led to dis- 


source of misinterpretation.™ 
some authors*® 
courage the use of sleep for diagnostic 
But while the 
activity 


purposes on this basis. 
of 
sharp wave forms in the central region 


admixture spindle and 


can give rise to many bizarre and epi- 











KELLAWAY AND FOX: 


leptoid-appearing wave configurations* 
it is not difficult with experience to 
distinguish these from true convulsive 
activity. Nevertheless, it cannot be 
overstressed that the electroencepha- 
lographer should have a wide experi- 
ence of normal sleep records, especially 
those of infants and young children 
before attempting to use sleep in rou- 
tine clinical practice.t 

Activity of Arousal—Loomis and 
‘* were the first to show 
that reactive arousal involved a more 


co-workers?" 


or less complex electrographic pattern 
rather than a simple immediate tran- 
sition from ‘‘sleep’’ to ‘‘waking”’ 
They reported that this con- 


sisted of an initial diphasic slow wave 


ac- 


tivity. 


followed by a series of rapid oscilla- 
tions of ‘‘about 8 to 14 per second,’’ 
the total pattern occurring maximally 
in the central region but appearing at 
lower amplitude in the frontal, occip- 
ital, and temporal areas also. 

This phenomenon tends to be very 
children but 
in character and in 


strongly expressed in 
varies somewhat 
degree with age. The initial slow com- 
ponent, sometimes erroneously referred 


to as the K complex,t has been dis- 


cussed elsewhere in relation to the 
spontaneous bicentral sharp wave 
transients of early sleep. The ‘‘fast’’ 


component represents, aS Was hinted 
by the original workers, a process as- 
greater degree of 


the 


sociated with a 


arousal. Thus, slow component 





Especially with interscalp electrode re- 
cording. 

+The variations of the 
adults are comparatively simple and may be 
easily recognized with very little experience 
The variations in children, however, are much 
more complex and it is much easier to be 
misled This problem will be discussed at 
greater length in Part II of this paper under 
the heading “Criteria for Minimum Acceptable 
Abnormalities in Sleep.” 


patterns of sleep in 


workers’ defini- 
was used for both 
of the 


tAccording to the original 
tion the term “K complex” 
the slow 
arousal 


and the “fast’’ components 


reaction.™ 
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may appear alone, in response to an 
applied stimulus such as a loud sound, 
without clinical signs of arousal and 
indeed without transition to a lighter 
stage of electrographic sleep (Fig. 11). 
The fast component, on the other hand, 
is always associated with clinical or 
electrographie evidence of partial or 
full arousal. 

the electro- 
graphie arousal reaction is clearly de- 
Dur- 
ing the first eight weeks of life little 


Neither component of 
fined before the age of 2 months. 


or no electrographie response can be 
evoked by intense stimuli even though 
At this time, 
first 
weeks, the transition from sleep to wak- 


clinical arousal results. 
and especially during the Six 
ing is characterized by only a flatten- 
ing of the electrographic traces. Some- 
time between the eighth and twelfth 
week rudimentary diphasie slow wave 
responses to applied stimuli may occur, 
and it is about this time also that the 
first signs of a definite rhythmie hyper- 
synchrony similar to that of presleep 
their in the 
arousal stage. However, the slow com- 


make appearance post- 
ponent of the arousal reaction is rarely 
well defined before the twenty-second 
week. 

The faster component of the arousal 
reaction is usually not seen before the 
Initially it is quite 
rudimentary and consists of few mod- 


age of 7 months. 


erately high voltage sinusoidal waves 
of about 4 to 4144 per second superim- 
posed on a slower irregular back- 
ground. 

From the age of 7 to 8 months there 
is a gradual but consistent increase in 
the amplitude and extent of the arousal 
pattern so that by the thirteenth month 
the reaction is quite marked. Very 
high voltage prolonged arousal reac- 











tions occur during the next two to 
three vears and then gradually the 
phenomenon seems to decline until the 
adult form is reached (sometime be- 
tween the twelfth and fourteenth 
year). 

The configuration of the arousal re- 
action is subject to some variation 


even in children of the same age and 


i 


& 
s 
q_ 


Fig. 124.—Aged 17 months. 
enien. 
pearance of burst of high voltage 5 to 
in the same child with varying depths 
of sleep. Essentially the fully de- 
veloped pattern is similar to that shown 
in Fig. 12A. Note the initial slow 
component present in all leads fol- 
lowed by a higher frequeney rhythm 
superimposed on a shifting base line 
and a slower less constant rhythm. 
The slow wave component is often ob- 
secured by the onset of the faster pat- 
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tern and may not be easily seen unless 
it precedes the second component by a 
reasonable period. The faster rhythm 
varies in frequency from about 414 to 
71% eyeles per second depending upon 
age. In the age group with which we 
are concerned here it rarely exceeds 6 
eyeles per second. The duration of 
this component is also quite variable; 





ss 
c 


All components of the arousal reaction present. Response 
icited by loud handclap. This represents the sharp transient wave response to 
At A another handclap elicits a similar response, but arousal ensues. Note ap- 
5 7 per second activity chiefly in the vertex leads. 


usually it lasts from about one-half to 
four or five seconds, but sometimes it 
may be a dominant feature of the rec- 
ord for as many as thirty or more sec- 
onds. 

The characteristics of the arousal re- 
sponse suggest that its two components 
are independent entities, the second of 
which is causally related to the first. 
The slow transient appears to be a sign 



















wan 
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Fig. 12B.—Immediately following Fig. 12A. Note continuous extremely high voltage slow 3 
to 3% per second activity chiefly in the vertex and frontal leads. 





s 
= 
= 
= 





Fig. 12C.—Thirty seconds after Fig. 12B. Record now dominated by a 4 to 5 per second hyper- 
synchronous rhythm involving all regions, but greatest in amplitude in the occipital leads. 








284 THE 
of the primary afferent process acti- 
vated by the stimulus—similar to the 
effect described by Forbes and co-work- 
The fast 
component possibly represents a reac- 


ers in the anesthetized eat. 


tion to the first and is a manifestation 
of the actual 
process. Interestingly, the postarousal, 
the 
this com- 


arousing (reticular?) 


or awakened, pattern in young 


child is much slower than 
ponent of the arousal response, and, 
as was pointed out before, is similar in 
character to the rhythmie hypersyn- 
chrony of presleep and is probably rep- 
resentative of a similar cerebral state. 
These apparently independent proe- 
esses of arousal suggest some interest- 
ing relationships to the recent work of 
Lindsley, Magoun, and associates** *? 
with reference particularly to the sep- 
the 


(reticular) components of the arousal 


aration of sensory and intrinsic 


mechanism in experimental animals. 
Fol- 


lowing the arousal reaction, if awaken- 


Postarousal Hypersynchrony- 
ing ensues, a high voltage sinusoidal 
rhythm similar to that of the presleep 
At first 
this activity is predominantly frontal 


period makes its appearance. 


and is reflected to a progressively lesser 
extent posteriorly (Fig. 12B). As the 
child becomes more widely awake the 
dominance shifts gradually toward the 
back of the head and the frequency of 
the activity increases, thus constituting 
a simple reversal of the process seen 
in the presleep stage when the dom- 
inance shifts anteriorly and the waves 
decrease in frequency. (Compare Figs. 
12B and C. The transition is often 
much more pronounced than this.) 

It will be reealled that during the 
first six to eight weeks of life the tran- 
sition from wakefulness is 
marked electrographieally by a flatten- 
ing out of activity rather than a hyper- 


sleep to 
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Sometime between the 


eighth and the twelfth week some fairly 


synchrony. 


rhythmie postarousal activity occurs 
but, oddly enough, it is usually most 
marked in the parieto-occipital region. 
It is not until the fourth or fifth month 
that a sustained postarousal sinusoi- 
dal rhythm is seen. Theneeforward it 
becomes gradually more pronounced; 
the rhythm becomes greater in ampli- 
tude, more stable in frequency, and 
more sustained (Fig. 12C). The phe- 
nomenon appears to reach a peak ex- 
pression in most children some time 
between the twelfth and eighteenth 
month, but a very pronounced post- 
arousal hypersynechrony is encountered 
in normal children as late as the fourth 
and fifth years. Generally speaking, 
the trend is toward a decline in the 
degree of expression of the phenome- 
non after the age of 24 months. 
cidentally there is a gradual increase 
in the frequency of the rhythm from 
an initial 3 to 4 per second when it 
first appears to about 5 to 5% per 
second in the older children (Fig. 13). 


Coin- 


Influence of Sedation.—The question 
has been raised, particularly by Liber- 
son,** whether or not some of the phe- 
nomena herein described are the re- 
sult of the action of the barbiturate 
employed to produce sleep. Liberson** 
indeed has suggested that the hyper- 
synchronous activity of the pre- and 
postsleep stages is a direct effect of 
the action of the drug. We have in- 
vestigated this problem by comparing 
in a large number of infants sleep 
produced witn the assistance of small 
doses of Nembutal with that occurring 
naturally. 

These studies have shown that sleep 
produced with the aid of mild seda- 
tion, such as has been used in the work 
reported here, does not differ essen- 
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tially from ‘‘natural’’ sleep. Indeed, 
the only effects which even relatively 
large doses of Nembutal seem to pro- 
duce are an increase in fast activity 
and a decrease in the tendeney for epi- 
leptiform activity to make its appear- 
ance. There is no doubt, however, that 
even small doses of Nembutal tend to 
enhance the fast activity already pres- 
ent, and as we shall see in Part II of 


Fig. 13.—Aged 16 months. Deep sleep. 
voltage aperiodic slow activity, but nearly all 


this work children with certain types 
of diffuse cerebral pathology tend to 
show a much more marked response to 
Nembutal, in that it produces much 
more fast activity than it does in nor- 
mal children. 

However, it seems probable that chil- 
dren who have been sedated are much 
more likely to remain for long periods 
in the postsleep hypnagogie state than 
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children aroused from natural sleep. 
Hence sedation may tend to increase 
the duration of the postsleep phase of 
hypersynechrony, but it does not en- 
hance the expression of the phenomena. 
In the age group where postarousal 
hypersynehrony is strongly expressed, 
a child who has not been sedated may 
show as much or more than another 
child of the same age who goes to 


Py Py 
Nata feregeol yal nn 


"Aaa ye yd ey r/o 


ATR 


Vliet 


This stage is always characterized by high 


frequency elements of the sleep process may 
be present. The pattern varies very little with age except that in young children it is much 
higher in amplitude and more polyrhythmic than in adults. 


sleep without the aid of drugs. Simi- 
larly, the same child may show essen- 
tially the same degree of postarousal 
hypersynchrony whether or not seda- 
tion has been given. 

The use of barbiturates or other 
drugs to produce deep hypnosis or 
light anesthesia, as, for example, by 


the use of intravenous Pentothal, is of 
very limited usefulness. When this 
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study was begun over three years ago, 


various drugs were tried, including 
Amytal and Pentothal in this fashion 
and the method eventually discarded 
because it proved to be quite unsatis- 
factory. Intravenous administration 
of nareotie agents requires, in addition 
to the regular technician, the presence 
of a specially trained and experienced 
person with the authority to carry out 

The itself 
inherent the 
most obvious of which is the fact that 


such procedures. method 


also has several faults, 


older infants often will struggle to 
avoid taking the needle, and may dis- 
lodge or loosen electrodes which have 
taken considerable time and patience 
to apply. Especially important is the 
fact that the initial stage of true sleep, 
which is the most productive phase, is 
not identical with the inductive period 
of drug nareosis, which is largely dom- 
inated by high voltage fast rhythms 
in all head leads and is relatively un- 
productive. Experience in a_ large 
number of patients has shown that epi- 
leptiform activity other than certain 
spike foci* tends to be depressed rather 
than enhanced by the use of drugs in 
doses sufficient to produce narcosis or 


light anesthesia. 


SPECIAL NOTI 

This is to acknowledge the fact that 
much of the material reported in this 
paper has been previously presented in 
tabular form by Dr. and Mrs. F. A. 


Gibbs in the recent edition of their 
Atlas. 
No comment or comparison with 


their data has been made in order to 
emphasize the independent approach 


and to avoid extended discussion of 
minor ineonsistencies and differences 
of terminology. The present report 


Gibbs, and Gibbs.™ 


*See also Fuster, 
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represents the first part of a serial and 
longitudinal study of normal and ab- 
normal infants which has required sev- 
It is concerned 
with a much greater number of cases 
within a much narrower age span than 
presented by the Gibbses and is consid- 
complementary 
addition to their more panoramic all- 
inclusive view. 


eral vears to complete. 


ered to constitute a 
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INTRASPINAL TUMORS IN 


CHILDREN RESEMBLING 


ANTERIOR POLIOMYELITIS 


Report OF THREE CASES 


WILLIAM R. Cr 


IAMBERS, M.D. 


CINCINNATI, OHIO 


T SHOULD be re-emphasized, from 
time to time, that other conditions 
than poliomyelitis a 


may present 


symptomatology of sudden onset of 
paralysis, stiff neck, fever, and mild 
Intra- 


eondi- 


pleoeytosis in the spinal fluid. 
the 
tions which may produce such a pic- 
ture. found five children 
originally diagnosed as anterior polio- 


spinal tumors are among 


Ingraham! 


myelitis among sixteen eases of intra- 
spinal tumors in infaney and child- 
that al- 
infants with spinal tumors 


hood. Buehanan? observed 


all 


were first labeled polio or 


most 
amyotonia 
congenita. 

Spinal tumors are not rare in chil- 
dren aeceording to Grinker and Buey.* 
It may be that many still go undiag- 
nosed by the fact that their symptoms 


resemble those of other diseases. 
Many are benign, and even among 
those tumors not generally so con- 
sidered, operation may give long 


periods of relief or possibly cure.* 
Instances of sudden onset of symp- 

toms with intraspinal tumor have been 

reported both in adults and children. 


That this may be the case in meta- 
static tumor in older age groups is 
well known. However, that it may 


also occur in connection with benign 


tumors may be surprising to those un- 
Naffziger and 
report a man, aged 42 years, 
pain, 
abruptly when doing heavy lifting. 
He was found to have a neurofibroma. 


familiar with this field. 
Brown 
first began 


whose symptom, 


288 


Sudden onset with paralysis is more 
These au- 
thors also report a boy 7 years of age 


characteristie of children. 


whose flaccid paraplegia came on in 
two days, and who turned out to have 
Ingraham! 
writes of a child ten years ten months 


a hemangio-endothelioma. 


of age in whom weakness and ataxia 
of the right hand and arm came on 
in ¢ She had 
an intraspinal meningioma. He 
ports another patient aged 5 years, 
in by the Infantile Paralysis 
Commission, and having undergone an 
orthopedie operation correct her 
‘“eontracture,’’ in whom a meningioma 
was discovered. Another, 13 months 
old, with inability to hold up her head 
for four weeks and diagnosed as polio, 
found to have a neurofibroma. 
Six of Ingraham’s' sixteen patients 
had meningiomas, or 
cholesteatomas. 

In three of Ingraham’s' patients, as 
well as our own, stiff neck was present. 
It was not necessary that the tumor 
be located in the cervieal region. 

Both Naffziger and Brown® and In- 
graham' report cases with fever, prob- 
ably related to the tumor. As in our 
ease, fever appeared to be associated 
with fairly rapid onset of symptoms. 
It was not confined to tumors of the 
cervical region where _ interference 
with the spinal cord is known to be 
accompanied by fever. 

Two of Ingraham’s' patients as well 
as one of our own showed an increase 


1 period of two weeks. 
re- 


sent 


to 


was 


neurofibromas, 
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of white blood cells in the spinal fluid. 
One of Ingraham’s' patients had 31 


white blood cells per cubie millimeter 


of spinal fluid, and the other 1,200 
white blood cells. 


The first patient presented in our 
series had all of the above findings; 
sudden onset of paralysis, fever, stiff 


neck, and pleocytosis. Unfortunately, 
it did not turn out to be a benign 
tumor. 
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complained of stiffness and pain in 
the legs. A temperature of 101.6° F. 
was found, and the child vomited sev- 
eral times. She was referred into the 
hospital as a _ possible polio. Her 
mother stated that on July 2, 1951, 
after a good night’s sleep the night 
before, she got out of bed and found 
she could not stand. She had been 
constipated for two weeks. 

On admission, stiffness of the neck 
and spine, weakness of the lower ex- 
tremities, and active knee jerks were 





Fig. 1 


CASE REPORTS 

Case 1.—This 2-year-old Negro fe- 
male was admitted to the Northern 
Indiana Childrens Hospital on July 
7, 1951, because of difficulty in walk- 
ing and a slight fever. The child had 
been restless and somewhat nervous 
for the past two weeks. On July 2, 
1951, six days before admission, she 





Unusually dense vertebral body in the neighborhood of the tumor. 


noted. The spinal tap showed 20 
white blood cells, 100 per cent poly- 
morphonuclears; protein was 304 mg. 
per cent; sugar was 80 mg. per cent. 
A diagnosis of acute anterior polio- 
myelitis was made. The next day 
there was marked nuchal rigidity and 
tenderness of the left calf and ‘thigh. 
Hot packs were ordered to the neck, 
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back, and lower extremities and the 
pain improved. A mass of about the 
size of a half dollar was noted to the 
right of the dorsal lumbar spine; it 
was firm and slightly movable and not 
tender to palpation. On August 2, 
almost month after the onset, 
there was comp'ete flaccid paralysis of 
both lower extremities. 


one 





OF PEDIATRICS 
vertebra was noted. A myelogram 
was ordered but because of technica! 
difficulties was not completed until 
September 21, at which time a com- 
plete block at the level of the second 
lumbar vertebra was demonstrated. 
In summary, this is a ease of a 
year-old girl who suffered from pre- 
monitory symptoms for a period of 


9. 





Complete 


X-rays of the spine taken on July 
16, 1951, showed marked increase in 
the density the eleventh dorsal 
vertebra. The pedicles of the tenth 
and eleventh dorsal vertebrae on the 
left appeared very indistinct. 

A repeat spinal tap was not done 
until Sept. 7, 1951, at which time the 
leukoeytes were 6, protein was 1,835 
mg. per cent, and the fluid xantho- 
chromic. It was at this juncture that 


a neurosurgical consultation was 
ealled. A definite sensory level bi- 
laterally at about the tenth dorsal 





biock shown on myelogram. 

two weeks and awoke one morning 
with marked weakness of the legs, 
stiffness of the neck and spine. This 


soon progressed to complete paralysis 
of both lower extremities and urinary 
incontinence. The spinal taps re- 
vealed an inereasing spinal fluid pro- 
tein which finally reached 4,000 mg. 
per cent two months later. Neuro- 
logical examination showed a sensory 
level at the tenth dorsal vertebra, and 
a myelogram revealed an intraspinal 
space-taking lesion. 
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2.—This 4-year-old white fe- 

nale was admitted to the Northern 
| Indiana Childrens Hospital on Oct. 10, 
1951, because the left arm hurt and 
the neck was pulled over to one side. 


} CASE 


Fig. 4 (Case 


Fever was present. Almost at the 
same time the neck began to pain her, 
and she persisted in holding it to the 
right. Examination revealed nuchal 
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rigidity, slight spasticity of hamstrings 
and of back musculature. The left 
arm was weak in biceps and grip. 
The diagnosis was mild polio. At this 
time the spinal fluid showed no cells, 


- 


Wry neck and fullness at the base. 





pu. 


2).—Erosion of the lamina. 


total protein was 45 mg. per cent, and 
the sugar was 63 mg. per cent. 
ment 
applied. 


Treat- 


consisting of hot packs was 
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On October 19, a note stated that 
there had been considerable improve- 
ment in the funetion of the affected 
muscles; a tendency to 
the spine’’ was noted. 
Consultations by an orthopedist, a 
pediatrician, and a general surgeon 
finally resulted in a tentative diagnosis 
of Guillain-Barré. The total protein 
of the spinal fluid on October 27 was 
316 mg. per cent, and there were no 


cells 
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‘‘curvature of 
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that a mass at the root of the neck 
might represent a neoplasm. 
Examination now showed tenderness 
at the root of the neck with persistent 
deviation of the head to the right, an 
a small soft mass, the size of a walnut, 
close to the cervical vertebrae on the 
left. The left arm was flaeeid, and 
deep tendon reflexes were absent. 
The left lower extremity was spastic, 
with hyperactive reflexes, ankle clonus, 
and Babinski sign present. The right 





Fig (Case ) 
vertebrae and intervening 
Because of the wry neck, a head 
halter traction was applied. On No- 


vember 2, the left arm had become 
almost completely flail. Retropharyn- 
geal abscess was considered, and was 
the x-ray department. 
This opinion was withdrawn the next 
day. No mention was made of erosion 
of the cervical vertebrae. 

On November 29, fifty days after 
admission, the orthopedist 


suggested by 


suggested 


Destructive process involving anterior margins of the tenth to twelfth dorsal 


dises Bony bridging. 

lower extremity was quite weak, but 
not spastic. Meanwhile, the spinal 
fluid protein had remained elevated. 

Now, for the first time, x-ray re- 
ported a destructive process involving 
the sixth and seventh cervical verte- 
brae on the left. 

At this time a neurosurgeon was 
called, a myelogram ordered, and a 
laminectomy undertaken. Following 
the operation the child again began 
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to move both legs well, and her arms 
rradually gained strength. 


Case 3.—A 2-year-old Negro child 
exhibited a sudden onset of paraplegia 


with no antecedent febrile illness. The 
child suddenly fell, unable to walk. 
Initially, there was stiffness of the 


neck. 

Examination two weeks after onset 
revealed weakness of both legs distal 
to the knees, and bladder dysfunction. 
Her findings in general were “econsist- 
ent with lower motor neuron dis- 
ease,’’ and a diagnosis of poliomyelitis 
was made. There apparently was no 
sensory deficit. 

On admission to the Northern In- 
diana Childrens Hospital, the ex- 
aminer noted moderate equinus of 
both feet, ‘‘relaxed’’ hamstring mus- 
cles, painful reflex spasm of the back, 
and knee jerk absent on the right and 
weak on the left. Ankle clonus was 
present on the left, and sustained on 
the right. There was weakness of the 
quadriceps and toe flexors bilaterally. 

X-ray showed a destructive process 
involving the anterior margins of the 
eleventh and twelfth dorsal vertebrae 
and of the anterior portion of the dise 
between these _ vertebrae. Similar 
changes existed between the tenth and 
eleventh. There was distinct bony 
bridging over the anterior margins of 
the vertebral bodies. 

The laboratory reported a_ spinal 
fluid cell count of zero, total protein 
of 76 mg. per cent, and chloride of 
600 mg. per cent. The Mantoux test 
was negative. 

The chest x-ray was reported nega- 
tive. 

Tubereular and pyogenic abscesses 
were considered. 

Approximately forty days after the 
first x-ray report, laminectomy was 
undertaken by another surgeon. An 
angioma in the extradural space, ex- 
tending forward between the vertebral 
bodies, was reported. 


TUMORS RESEMBLING 


ANTERIOR POLIO 293 


COMMENT 


That the differential diagnosis be- 
tween anterior poliomyelitis and spinal 
cord tumor may be difficult is well 
demonstrated by these cases. It must 
be borne in mind that intraspinal 
tumor ean give a picture simulating 
polio and one must approach the diag- 
nosis considering what is character- 
istic of each disease, and not merely 
what may be possible. A spinal fluid 
protein of over 300 mg. per cent may 
be possible in polio, but it is not char- 
acteristic. Some sensory changes may, 
temporarily, be possible in polio, but 
they are unusual. On the other hand, 
both of these findings are character- 
istic of intraspinal tumor. 


SUMMARY 

1. Sudden paralysis, fever, stiff neck, 
and inereased spinal fluid cell count 
may occur in intraspinal tumor in 
childhood, as well as in anterior polio- 
myelitis. 

2. Reports of such cases from the 
literature are reviewed, with the addi- 
tion of three cases from the Northern 
Indiana Childrens Hospital. 
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THE OPTIMUM 


DOSE OF POLLEN IN THE TREATMENT OF 


POLLINOSIS OF CHILDREN 


SAMUEL J. Levin, M.D. 
Detroit, Micu. 


| egescuretagere-oge difference of 
opinion exists as to what consti- 


tutes the optimum dose of pollen in the 
treatment of pollinosis. There is little 
the 
question of coseasonal treatment when 


disagreement among allergists on 


a patient presents himself for treat- 
ment for the first time during a pollen 
season. Most are in accord with the 


principle of very low dosage given 


intradermally for. coseasonal relief. 
This method, advocated by Phillips’ * 
and adopted with variations by others 


and Rinkel,* 
been very effective in our hands. The 


including Hansel® has 


method consists of giving small doses 
of pollen extract intradermally at one- 


to three-day intervals. We administer 


for coseasonal treatment from 0.01 to 
0.1 ¢.e. of the 1:10,000 dilution (100 
units per cubie centimeter, 0.01 — 1 
unit)* given intracutaneously at one- 
to three-day intervals. This dosage is 
raised or lowered depending on the 
size of the skin reaction and the ciini- 


cal results. Our best results seem to 


From the 
Hospital of 
artment of the 
Medicine. 

Read as part of a Pediatric Allergy Round 
Table Discussion at the Annual Meeting of 
the American College of Allergists, Pitts- 
burgh, April 8. 1952. 

*The unit referred to in this paper is the 
Noon unit based on the weight-volume method 
of pollen extraction which is the simplest 
method of preparing a reliable pollen extract. 
One gram of untreated, raw, dry, clean pollen 
is extracted in 100 c.c. of extracting fluid. 
This yields approximately 0.1 mg. total nitro- 
gen per cubic centimeter and is arbitrarily 
labelled as containing 10,000 Noon units per 
cubic centimeter. In actual practice we make 
our extracts in 3 per cent concentration, i.e., 
3 Gm. per 100 cc. containing 30,000 units 
per cubic centimeter and make dilutions from 
this concentrate Table I indicates the re- 
lationship between this unit and other com- 


Clinic of the Children’s 
and the Pediatric De- 
University College of 


Allergy 
Michigan 
Wayne 


monly used methods of labelling extracts. 
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occur when the resultant wheal is 
about the size of a dime, not ineluding 
the surrounding erythema. 

No sueh agreement 
dosage exists in regard to preseasonal 
and perennial treatment of pollen 
G. T. Brown,®* among those 
advoeating high dose treatment, rec- 
adults up to 
100,000 units and _ proportional 
amounts in children. At the other end 
of the seale, among those advocating 
low dose treatment, one finds Ratner‘ 
in diseussing hay fever treatment in 
children, recently advising that it is 
rarely necessary to go higher than 0.1 
to 0.3 e.e. of 1:5,000 dilution (20 to 60 
units). He ‘‘marvels at the audacity’’ 
of many allergists who advocate doses 
up to 1:100 dilutions (10,000 units 
per cubie centimeter). Among some of 
“high’’ 


general as to 


eases. 


ommends amounts in 


those who reeommend such 


top doses for cases of average sensi- 

tivity are: 

G. T. Brown,5-6 60,000 to 100,000 units. 

L. Tuft,8 10,000 units. 

W. T. Vaughan,? 20,000 units. 

G. L. Walbott and M. 8. Ascher,1° 15,000 
units. 

S. J. Levin,11 30,000 to 60,000 units. 

R. A. Cooke,12 10,000 to 20,000 units. 

These are the recommended top doses 

for adults. 

dren 

lower, 


Dosages advised for chil- 
generally proportionately 
Peshkin’s*® experience 
opinion of most allergists, 


are 
but in 
and in the 
children tolerate higher pollen dosages 
in proportion to body weight better 
than do adults. 

‘*Good results’? depend to some ex- 
tent upon the locality in which allergy 














LEVIN: OPTIMUM 


s being practiced. Undoubtedly those 
vho treat hay fever on the Eastern 
seaboard ean achieve good results with 

the 
prevalent in 


smaller doses due_ to lower 


pollen count generally 
that area, as compared to the Midwest 
where the pollen count is very often 
extremely high. the 
hands of most allergists in the Midwest 


has not been effective exeept as a co- 


Low dosage in 


seasonal method. 


RELATIONSHIP OF SKIN TEST SENSITIVITY 
TO TOP DOSAGE 
Generalizations are inaccurate in 
discussing pollen dosage in relation to 
skin test sensitivity. Usually, however, 
skin 


the higher the degree of sensi- 


tivity, the lower the top dosage neces- 


DOSE OF POLLEN 
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procedure should be eliminated from 
allergie practice. 

We have adopted a very simple pro- 
cedure which for practical purposes 
indicates sufficiently accurately the de- 
gree of skin sensitivity. This is to make 
scratch tests using a scarifier produc- 
ing uniform seratches, one such as that 
suggested by Lewis Webb Hill.*® Three 
per cent pollen extracts are applied to 
the serateches which are carried out as 
uniformly as possible in all patients. 
The size of the resultant skin reaction 
indicates the degree of skin sensitivity 
and roughly the clinical sensitivity. A 
small percentage of typical pollen cases 
does not react at all by. seratch testing. 
In these cases if the scratch test reac- 
follow the 


tion is questionable, we 


TABLE I. COMPARISON OF METHODS OF LABELLING POLLEN EXTRACTS 
DILUTION NOON UNITS TOTAL NITROGEN PROTEIN NITROGEN 
WT./VOL. PER CENT PER C.C. MG. PER C.C. UNITS PER C.C. 
1:10,000 0.01 100 0.001 64 
1: 1,000 0.1 1,000 0.01 640 
l: 100 1.0 10,000 0.1 6,400 
100 protein nitrogen units = approximately 150 Noon units. 








sary to produce good results. The chief 
contribution of the low-dosage advo- 
that 
igain that a small percentage of cases 


cates is they have emphasized 
cannot tolerate high dosage but, on the 
contrary, this type of case can be made 
vorse. There is, however, no easy way 
to diagnose such eases in advance of 
treatment. Quantitative skin tests by 
the method of dilution intra- 
do not help enough in our 


serial 
dermally*® 
experience in either adults or children 
to make this method worth doing as a 
We make no at- 
empt to rigidly classify our cases ac- 
cording to this method as A, B, C, or 
On the con- 


routine procedure. 


1) degrees of sensitivity. 
rary, we agree with Peshkin’s’* * 
ention that this commonly practiced 


con- 


seratech test by 0.02 ¢.c. of the 1:100 
dilution (200 intradermally. 
Should this test be negative, we then 
make an intradermal test with 0.02 ¢.c. 
of the 1:33 dilution (600 units.). We 
do not hesitate to follow a totally nega- 
tive seratch test with the 1:33 dilution 
(3 per cent extract), omitting the 
1:100 dilution in such cases. Rarely, 
in children, does one find pollen-sensi- 


units) 


tive patients not reacting to the 3 per 
cent extract intradermally. However, 
skin-test negative patients can be 
tested subsequently by the ophthalmic 
or intranasal method. Some of the pa- 
tients who fail to react except to the 
3 per cent intradermal test do not 
tolerate as high a top dose of pollen as 
of those react to scratch 


some who 
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tests. These variations in ability to 
tolerate high pollen dosages not related 
to skin 
covered only 


test sensitivity can be dis- 
by the development of 
excessive local or occasionally constitu- 
tional reactions which may oceur when 


least expected in these cases. 


DOSAGE AND METHOD OF PRESEASONAL 
AND PERENNIAL THERAPY 


Our experience with many hundreds 
of pollen-sensitive children (hay fever 
and/or asthma), in both private prae- 
tice and in the Allergy Clinie of the 


TABLE IT. 
NOON 
DOSE UNITS c.c, 
Ist 5 0.05 
2nd 10 0.1 
3rd 20 0.2 
ith 35 0.35 
5th 60 0.6 
6th 100 0.1 
7th 150 0.15 
Sth 250 0.25 
9th 100 0.4 
10th 650 0.65 
lith 1,000 0.1 
12th 1,500 0.15 
13th 2 000 0.2 
14th 3,000 0.3 
15th 4,000 0.4 
16th 5,000 0.5 
17th 6,500 0.65 
Sth 8,000 0.8 
19th 9,000 0.3 
"Oth 10,500 0.35 
2 Ist 13,500 0.45 
2°nd 16,500 0.55 
oSrd °1,000 0.7 
24th 25,500 0.85 
25th 30,000 1.0 


This schedule is approximate for eases of average sensitivity. 


lower for more sensitive patients, 

Children’s Hospital, does not bear out 
the claim that low-dose therapy is as 
effective as our methods presently in 
Rockwell’s fre- 


quently quoted opinion (quoted more 


use. We concur with 
recently by Abramson"*) that the maxi- 
mum tolerated dose is the one which 
gives the best results, and, in general, 
the higher the dose, the better will be 


APPROXIMATE SCHEDULE OF DOSES FOR POLLEN INJECTIONS 
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the clinical results. The average chil: 
with pollinosis can tolerate approxi 
mately 0.5 to 1 ¢.c. of the 1:33 dilution 
equivalent to 15,000 to 30,000 units 
depending on the age of the child 
This supposedly high dosage is easil: 
achieved in approximately twenty-fiv: 
injections in the child with averag 
sensitivity (Table II) and is what we 
consider the optimum dosage to achiev: 
results. Younger children aré 
given 15,000 units top dose and a con 


best 


siderable number of older children art 
given up to 1 e.e. (30,000 units) with- 


| DILUTION 


BOTTLE | UNITS PER C.C. WT./VOL. 
~ No. 1 7 100 1:10,000 

No. 2 1,000 1:1,000 

No. 3 10,000 1:100 

No. 4 30,000 1:33 (3%) 


Initial and top doses will be 


The top 
dose should be reached just prior to 


out encountering difficulty. 


the pollinating season. This amount is 
then continued at weekly intervals dur- 
ing the season, giving at this time a 
small part of each injection intracu- 
At the end of the pollen 
season, the dosage is cut by 50 per cent 
(‘‘the and con- 


taneously. 


maintenance dose’’) 
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inued every three weeks until six or 
even weeks prior to the next pollinat- 
ig season. It then requires but six to 
ight weekly injections, increasing the 
losage each time, as per the schedule 
Table II), to bring the dosage back to 
he previous top level. A small per- 
‘entage of patients is unable to toler- 
te the top dosage during the pollinat- 
ing season. Should there be any tend- 
eney to aggravation of symptoms fol- 
lowing a pollen injection during the 
season, the dosage should be eut by 50 
per cent, or more if necessary. 
RESULTS 
Our experience with high-dose treat- 
ment is that most children ean be given 
80 to 90 per cent relief the first season 
of treatment (grass or weed pollen) 
and ean stop treatment permanently in 
50 per cent of cases in from three to 
five years of continuous perennial 
high-dose therapy. The development of 
asthma in patients thoroughly treated 
rarely occurs. Asthma already present 
generally clears up as readily or sooner 
than the hay fever symptoms. 


LOCAL REACTIONS 


The local reaction remains one of 
he best guides to inerease in dosage 
provided the several factors involved 
n the production of loeal reactions are 
‘onsidered. Among the most important 
‘ause of local reaction is the use of 
pollen extracts containing 50 per cent 
elyeerin as a preservative. Severe local 
reactions, accompanied by considerable 
ain and tenderness, result when size- 
able volumes of glycerinated extract 
ire given subcutaneously. For this rea- 
son, because we use fairly large vol- 
imes of pollen extracts (0.5 to 1 ¢.e.) 
in children, and even larger volumes in 
idults as our top dosage, we have dis- 


continued the use of glycerinated ex- 
tracts for many years. We use pollen 
extracts prepared in a nonirritating 
alkaline 5 per cent dextrose solution as 
evolved by Unger and Moore.’? An- 
other cause of excessive local reaction 
is the deposition of the pollen extract 
too close to the surface of the skin. As 
pointed out many years ago by Thom- 
men,'® the skin being the most reactive 
of the superficial tissues, the closer the 
injection is to the surface, the greater 
the reaction. We have proved this 
point many times by administering a 
dose on one oceasion superficially and 
the same dose on another occasion in- 
tramuseularly, with a severe local re- 
action in one case and practically no 
local reaction in the latter instance. 
Absorption of pollen extract has been 
shown!® to be appreciably slower when 
given intramuscularly than when given 
subeutaneously. For this reason, be- 
eause of slower absorption and because 
of smaller local reactions when given 
deeply, we administer all pollen injec- 
tions intramuscularly except for a 
small amount of each injection given 
intracutaneously during the pollen sea- 
sons. It goes without saying that an 
additional cause of excessive local re- 
action is too rapid an increase in dos- 
age, which should be guarded against. 
When injections are given deeply with 
nonglyeerinated solutions as outlined 
above, local reactions of any conse- 
quenee very rarely oceur, with proper 


inerease of dosage. 


GENERAL REACTIONS 


The advocates of small pollen dosage 
claim as one of the advantages of their 
method the almost complete absence of 
general (constitutional) reactions. Our 
experience in using high-dose treat- 
ment is very much the same as reported 
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by others, that the tendency to reac- 
tions occurs at the lower dosage levels, 
apparently before some degree of im- 
munity is established. General reac- 
tions at the higher levels are extremely 
rare provided, of course, proper pre- 
cautions are taken as to vascular punc- 
ture. During the past five years, over 
15,000 pollen injections have been ad- 
ministered in our clinie patients. Dur- 
ing this period of time, epinephrine 
injections to overeome a constitutional 
reaction following pollen treatment 
have been administered eight times, or 
at the rate of about one reaction per 
two thousand injections. General reac- 
tions in our private practice have oe- 
The infre- 
systemie reactions in our 


eurred about as rarely. 
quency of 
practice has not been the result of in- 
cluding in each injection a small dose 
of epinephrine as others have advo- 
cated. We cannot condemn too strongly 
the ineluding 
small amounts of epinephrine in pollen 


practice of routinely 
injections as a method of avoiding re- 
actions. Many children develop ex- 
treme pallor, nausea, and even shock- 
like symptoms as a result of even small 
epinephrine injections when given in 
the absence of allergic symptoms. For 
this reason, in order to avoid reactions 
in those patients exhibiting extreme 
sensitivity, we prefer to incorporate in 
each pollen injection administered to 
such patients a small amount of an 
antihistaminie (0.25 to 0.5 De- 
eapryn 1.25 to 2.5 mg.). Other anti- 
histaminies in parenteral solution are 


6.c. 


also effective and very useful for this 
purpose. 

It is not within the scope of this 
paper to 
great value as adjuncts in the treat- 
These include the 
the 


diseuss other measures of 


ment of pollinosis. 
use of sympathomimetie drugs, 
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antihistaminies orally, and prope 
medication for the eyes, nose, and 


lower respiratory tract when indicated 
In addition, concomitant sensitivities 
may require uncovering and elimina 
tion and/or desensitization 
“Good results” are depend- 


(immuni- 
zation). 
ent to some extent on the thorough 
which additional 
measures sarried out. Such de 
“an be found in most standard 


ness with these 
are 
tails 


texts on allergy. 


SUMMARY 


1. The maximum tolerated dose is 
the optimum dose for the pollen-sensi- 
tive patient (Rockwell). 

2. Coseasonal treatment for a pa- 
tient not previously treated is best ear- 
ried out by means of small intradermal 
injections at one- to three-day inter- 
vals. 

3. Small-dose therapy has not been 
as effective in our hands as high-dose 
therapy for preseasonal and perennial 
desensitization (immunization). 

4. Children tolerate high-pollen 
dosage at least as well if not better 
than do adults. 

5. For the child 
tivity 0.5 to 1 ¢.e. of 3 per cent pollen 
extract (15,000 to 30,000 Noon units) 
is the optimum dosage. 

6. In general, the greater the degree 
of skin sensitivity to pollen tests, the 
smaller the top dosage of pollen extract 
required. There are many exceptions 
to this generalization. Quantitative 
skin tests by the serial dilution method 
accurate enough to predict top 
dosage, and are therefore not advisable 
as a routine procedure. 

7. The best guide to pollen dosage is 
the local reaction, provided important 
factors other than dosage are consid- 
ered. These are (a) depth of injection, 


of average sensi- 


are not 
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nd (b) irritation due to the extract- 
ng fluid used. 

8. General reactions occurred with 
elative infrequeney, despite the high 
loses used in hundreds of pollen-sensi- 
tive children, provided increase in dos- 
ge and other precautions are properly 
carried out. 

9. The results of high dose therapy 
in pollen-sensitive children have been 
excellent. Eighty per eent of our pa- 
tients receive excellent results the first 
vear of such preseasonal therapy. Fifty 
per cent can discontinue treatment in 
from three to five years of continuous 
preseasonal and perennial therapy 
when treatment is carried out aecord- 
ing to the method outlined. 
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REDUCTION OF MORTALITY IN THE PREMATURE NURSERY 


Il. INCIDENCE AND CAUSES OF PREMATURITY: 


ETHNIC, SOCIOECONOMIC AND 


OBSTETRIC FACTORS 


Harry Buocu, M.D., Hersert Lirppsetrt, M.D., BerNAarp REepNER, M.D., AND 
Dante. Hirscui, M.D. 
BrooK.Lyn, N. Y. 


b Bey New York State Department 
of Health,’ in a study of infant 
mortality by hospitals in New York 
State exclusive of New York City for 
1945 to 1949, reported 
births of which 45,546 
were They showed that 
the premature neonatal mortality rate 


the period of 
684,665 
prematures. 


live 


was ten times the rate among full- 
term infants, and that these infants 
accounted for 63.9 per cent of all 


neonatal deaths. 

In a preceding paper,? we demon- 
strated the declining role of infection 
as a major cause of neonatal deaths in 
the We 


concluded that the principal obstacles 


modern premature nursery. 


to reduction of fatalities are: 


1. The great loss of infants born in 
the low weight groups. (In contrast, 
an insignificant loss in the upper 
weight groups. ) 

2. The short survival period of less 
than twenty-four hours in 60 per cent 
and less than one week in 95 per cent 
of fatal eases. (This situation permits 
only a limited time for application of 
supportive measures. ) 

3. The inadequacy of available 
means to suecessfully sustain life and 
speed up the process of growth and 
development of most premature infants 
born in the fatal low weight groups to 
a level of maturity essential for life. 

From the Pediatric and Obstetric Services, 
the Beth-El Hospital, and the Pediatric Serv- 
ice, the Kings County Hospital. 

Supported by a grant from the Squibb In- 


stitute for Medical Research, Geoffrey W 
Rake, M.D., Director. 


It is obvious that prevention of pre- 
mature birth in the low weight groups 
would favorably alter the large con- 
tribution of prematurity to neonatal 
mortality. However, to achieve sue- 
cessful prevention of premature labor 
requires more enlightenment on the 
several causes of prematurity and their 
relative importance. Studies of the 
incidence of prematurity under vary- 
ing maternal conditions should reveal 
some significant aspects of its etiology. 

With these thoughts in mind, we 
undertook to evaluate the influence of 
ethnie origin, the socioeconomic status 
and obstetric complications of the 
pregnant mother on the occurrence of 
premature labor. 


METHOD OF STUDY 


The Beth-E] Hospital, Brooklyn, a 
semiprivate institution, where approxi- 
mately 3,500 mothers are delivered an- 
nually, offered us the major souree of 
material for study. 

Our cases were analyzed for the fol- 
lowing data: 

1. The ineidence of premature births 
in ward and private patients. 

2. The incidence in Negro and white 
patients, ward and private. 

3. Maternal and obstetrical econdi- 
tions associated with premature labor. 

The Kings County Hospital, Brook- 
lyn, a city institution, which admits 
patients only from the lower economic 
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rroups, offered the opportunity to in- 
estigate the incidence of prematurity 
vased on ethnie origin among a large 
rroup of patients with almost similar 
nvironmental and socioeconomic back- 
erounds. 


TABLE I. INCIDENCE OF PREMATURITY BASED ON ECONOMIC STATUS 


No. of obstetric cases 

No. of full-term newborn infants 
No. of premature newborn infants 
Per cent full-term newborn infants 
Per cent premature newborn infants 


"ABLE IT. 


MORTALITY 


11,170 


BETH-EL HOSPITAL | 
WHITE 


IN PREMATURE NURSERY 301 
all deliveries at the Beth-E] Hospital, 
the incidence was 12 per cent for ward 
patients, and only 8.6 per cent for 
private patients. At the Kings County 
Hospital, the incidence was 15.3 per 
cent. 


BETH-EL HOSPITAL KINGS 
| | | COUNTY 
TOTAL | PRIVATE WARD | HOSPITAL 

9,925 1,245 7,641 
10,170 9,073 1,097 6,469 
1,000 852 148 1,172 

91 91.4 8s 84.7 

9 8.6 12 15.3 


INCIDENCE OF PREMATURITY BASED ON ETHNIC ORIGIN AND ECONOMIC STATUS 


KINGS COUNTY 








NEGRO | HOSPITAL 
PRIVATE WARD PRIVATE WARD | WHITE | NEGRO 
No. of obstetric cases 6,566 525 116 310 2,283 5,358 
No. of full-term newborn infants 6,004 467 104 264 1,998 4,471 
No. of premature newborn infants 562 58 12 46 285 887 
Per cent full-term births 91.5 89 90 85 87.5 83.5 
Per cent premature births 8.5 11 10 15 12.5 16.5 
TABLE ILI. Conpbirions ASsocIATED Wirlt PreMAtTURE Bintus ar THE BETH-EL HOSPITAL 
WHITE NEGRO 
PRIVATE WARD | TOTAL | PRIVATE | WARD | TOTAL 
NUMBER OF PREMATURE BIRTHS 805 77 8s2 | 16 62 78 
1. Multiple pregnancy 7 70 0 4 
2. Breech presentation 5 58 0 0 
3. Bleeding during pregnancy 0 1] 0 ] 
4. Maternal illness 5 16 1 2 
5. Congenital anomalies 0 7 0 I ] 
6. Toxemia 7 61 0 6 ) 
7. Placenta previa j 34 0 0 ) 
8. Premature separation of placenta ! 30 0 3 3 
9. Repeat cesarean section 0 16 2 2 4 
10. Rising Rh titer 0 l 0 0 0 
Number with associated conditions 275 32 2304 3 18 21 
Number without associated conditions 53: 15 578 13 44 57 
Per cent with associated conditions 34 27 
Per cent without associated conditions 66 73 


OBSERVATIONS 


Our results are presented in three 
tables. 

Table I shows the influence of the 
maternal socioeconomic status on the 
ineidence of prematurity. While pre- 
mature birth occurred in 9 per cent of 


Table IL compares the premature in- 
cidence in Negro and white mothers of 
At the 
3eth-El Hospital, white private pa- 


different socioeconomic levels. 


tients had a premature incidence of 8.5 
per cent compared to 11 per cent for 


white ward patients. Negro ward pa- 








tients had an incidence of 15 per cent, 
whereas Negro private patients had 
only 10 per cent. At the Kings County 
Hospital, the premature incidence for 
Negro mothers was 16.5 per cent com- 
pared with 12.5 per cent for white 
mothers. 

Table III notes the maternal and 
obstetrical conditions associated with 
premature births at the Beth-E] Hos- 
pital. A total of 960 successive pre- 


mature births were studied. In only 


325 was an associated condition pres- 
ent. Maternal illness, sueh as tubereu- 
losis, diabetes, pneumonia, and syphi- 
lis, accounted for 18; indueed thera- 
peutic premature delivery, in cases of 
toxemia, placenta previa, premature 
separation of the placenta, repeat 
cesarean section, and a rising Rh titer, 
accounted for 155; and the remainder, 
152, were principally multiple preg- 
nancies and breech presentations. Thus 
68 per cent of all premature births oe- 
curred spontaneously without any evi- 
dent maternal or obstetrical condition ; 
16 per cent were associated with mul- 
tiple pregnancy and breech presenta- 
tions; and 16 per cent with induced 


premature birth. 


DISCUSSION 


Dunham* estimated that 5 per cent 
of approximately three million births 
in the United States were premature. 
Many theories have been advanced to 
explain the accident of premature 
birth 

Bain and associatest reported re- 
gional variations. They found that the 
incidence of prematurity was higher 
in the South; and eoneluded that skin 
color determined sectional differences. 

Kthnie origin as a cause of prema- 
turity was given support by Brown 


and associates.° The concept that curly 
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hair, brown eyes, and a broad nose ir 
a pregnant mother dictates the stat 
of maturity of her newborn infant re 
quires scientific substantiation. Cer 
tain facts concerning the Negro peopl 
in the United States are indisputable 
They have less income, more illness, a 
lower social and economie position, and 
inferior housing. Negro mothers give 
birth to more premature infants, to a 
large number in the low weight groups, 
and sustain a greater loss of newborn 
infants.* * ® 7 The Statistical Bulletin* 
of the Metropolitan Life Insurance 
Company reported that: ‘‘In_ the 
United States as a whole, the neonatal 
nonwhite is 
In the 
first three days the excess mortality is 


mortality among the 


higher by nearly 40 per cent. 


about 25 per cent, while in the re- 
mainder of the month, when environ- 
mental factors play a greater role, the 
rate is nearly 80 per cent higher than 
the white babies.’’ It is a greater like- 
lihood, therefore, that maternal nutri- 
tion and socioeconomic circumstances, 
factors which so largely influence non- 
white neonatal mortality, determine 
the state of maturity of the nonwhite 
newborn infant. Our studies supported 
this impression. We found that the 
incidence of premature births in the 
15 and 16.5 


per cent, respectively, in the Beth-E] 


Negro mother was high 


Hospital ward and at the Kings Coun- 
ty Hospital. But with improvement in 
the economic status, as evident in pri- 
vate Negro patients, a drop in the 
incidence of prematurity from 15 to 
10 per cent was observed. 

The equal and relentless effect of 
maternal nutrition and socioeconomic 
conditions on newborn maturity, ir- 
respective of color, was shown by the 
higher incidence of prematurity in all 
ward patients—12 per cent at the 








OO teste 
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seth-El Hospital and 15.3 per cent at 
e Kings County Hospital compared 
ith 8.6 per cent for private patients 
t the Beth-E] Hospital. 
rvations have been made to support 
he theory that newborn maturity de- 
ends on maternal nutrition and socio- 


Frequent ob- 


economie circumstances. It was shown 
in Holland, Greece, and Russia during 
World War II that starvation resulted 
n prematurity, abortions, and still- 
births. Ratner and 
that the incidence of premature birth 
to 64 
per cent depending on their nutritional 


associates’ noted 
in tuberculous mothers was 23 


status. A hospital'® with a preponder- 
ant private obstetrie service reported 
an incidence of 7.9 per cent; whereas, 
a public institution in the same city 
reported® an incidence of 15.5 per cent. 
A Children’s Bureau study’ credited 
ward patients with a higher incidence. 
Eastman’ observed that premature de- 
livery oceurred 


more frequently in 


Tompkins" 


Negro ward patients, 
ticed a definite 
adequate nutrition in the mother and 
Moncrieff'? 


that a steep rise in premature birth oe- 


no- 
association between 


premature labor. found 
curred as the economie level decreased. 
The 


disorders, and maternal infections on 


influence of accidents, chronic 
the incidence, cause, and prevention of 
Ob- 
tetrie complications play but a minor 


ole? 14, 15 


remature birth is questionable.’ 
Eastman’® demonstrated 
hat approximately 70 per cent of pre- 
nature labors were of spontaneous on- 
et, in single pregnancies and without 
nown Our observations in 
rable III fully substantiated these re- 
We found that maternal illness, 
ich as diabetes, pneumonia, syphilis, 


cause. 
orts. 


nd tuberculosis. played a negligible 


ole in premature labors, and, most 


ikely, exerted its greatest influence on 
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the nutritional status of the mother. 
We observed that, of the 960 premature 
births reported in Table III, 16 per 
associated with induced 


cent were 


therapeutic premature delivery — be- 
cause of toxemia, premature separation 
of the placenta, placenta previa, re- 
peat cesarean section, and a rising Rh 
titer; 16 per cent were associated with 
multiple pregnancies and breech pres- 
entation; and 68 per cent occurred 
spontaneously without any evident ma- 
In this 


latter group, the factor which probably 


ternal or obstetrical condition. 


contributed most to precipitating pre- 
mature labor was the nutritional status 
of the mother determined by the socio- 
economie condition of her environment 
or by faulty nutritional habits. 


CONCLUSION 


1. Of the three maternal conditions 
the 
economie status of the pregnant mother 


selected for investigation, socio- 
was found to be a major influence in 
determining maturity of her newborn 
the 
incidence of prematurity was found in 


infant. A significant increase in 
ward patients as compared with pri- 
vate patients. 

2. Ethnie origin played no part in 
determining newborn maturity. Socio- 
affected and 
Negro mothers alike. 

3. Maternal illness had a negligible 
effect on the 
birth. Its 
likely on the condition of maternal 


economie factors white 


incidence of premature 


influence was felt most 


nutrition. 

4. Obstetric conditions were linked 
with 32 per cent of premature births. 
Of 960 premature births, 16 per cent 
were associated with induced thera- 
peutic premature delivery because of 
previa, premature 


toxemia, placenta 


separation of placenta, repeat cesarean 








section, and a rising Rh titer; 16 per 
cent were associated with multiple 
pregnancies and breech presentation ; 
and 68 per cent occurred spontaneously 
without any evident maternal or ob- 
stetrical condition. 

5. The oceurrence of premature 
birth is primarily a public health prob- 
lem concerned basically with the socio- 
economic status and nutritional condi- 
tion of the pregnant mother. Inade- 
quately prepared for the nourishment 
of the fetus, the pregnant mother more 
often delivers prematurely. 


Acknowledgment is made to Dr. George 
E. Brockway, consultant pediatrician to the 
Kings County Hospital, for permission to 
use some of the statistics included in Tables 
I and II: and to Drs. Howard Sealettar, 
Rudolph Ginattasio, and Michael Prizzo of 
the Kings County Hospital resident staff for 
assistance in these investigations. 
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FURTHER STUDIES IN CONGENITAL: CRANIAL OSTEOPOROSIS 
(CRANIOTABES) 


Il. Irs RELATIONSHIP TO CRANIAL MOLDING AND DURATION or LABOR 


ELENA Boper, M.D. 
Los ANGELES, CALIF. 


HIS study is one of a series* * 

dealing with the etiology and sig- 
nifieanee of congenital cranial osteo- 
porosis, known also as congenital era- 
niotabes.* Based on 1,425 newborn in- 
fants in Los Angeles and Mexico City, 
it presents additional observations on 
the relationship of congenital cranio- 
tabes to cranial molding and duration 
of labor. 

Further knowledge about the mold- 
ing mechanism in relation to cranial 
osteoporosis may be of practical ob- 
stetrie as well as pediatric interest. 
For example, the danger of intracra- 
nial birth hemorrhage due to excessive 
molding is greater in premature in- 
fants because of the increased plastic- 
ity or compressibility of their incom- 
pletely calcified, osteoporotic skulls.’ 
Thus, the question arises 
whether congenital cranial osteoporo- 
sis might not also be a factor predis- 
posing to intracranial birth trauma in 
the full-term infant. 

For the following reasons this ques- 
tion is practical rather than merely 
academic: (1) The degree of ecalci- 
fication of the infant’s skull at birth 
may be influenced by prenatal meas- 
maternal exposure to 


. 
14, 20, 23 


such as 

From the Department of Pediatrics of the 
University of Southern California School of 
Medicine and the Los Angeles County General 
Hospital, through a grant from Mead Johnson 
ind Company. 

*The term “congenital craniotabes” is used 
in this paper as a descriptive clinical term for 
congenital softness of the skull in the newborn 
infant, whereas the term “congenital cranial 
osteoporosis” is used in reference to its under- 
lying pathology.” 


ures, 
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sun,* 7? or supplemental administra- 
tion of dicaleium phosphate with vita- 
min D.* ** (2) Such prenatal therapy 
has become almost universal in obstet- 
ric practice, although whether it is 
beneficial or detrimental from the 
standpoint of intracranial birth trauma 
has not been settled. 


NATURE AND SCOPE 

The earlier study*' has been supple- 
mented by additional observations on 
the incidence of congenital craniotabes 
in relation to cranial molding and sep- 
aration of cranial sutures in the in- 
fant, the type of delivery, whether 
spontaneous or instrumental, and aver- 
age duration of labor. 

The relation of cranial molding to 
the size of the infant’s head and the 
relation of average duration of labor 
to the size of the infant’s head and 
maternal parity were also studied. 


MATERIAL METHODS OF 
INVESTIGATION 


AND 


A new series of seventy-five infants, 
obtained as in the earlier investigation 
the obstetric wards of the Los 
Angeles County General Hospital, 
brought the total number of infants in 
the Los Angeles series to 875. 

Additional 
molding and separated cranial sutures 
in a new series of 550 infants from 
the obstetric wards of two municipal 
hospitals in Mexico City (‘‘ Hospital 


from 


observations on cranial 
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Gieneral’’ and ‘‘Maternidad de las with the marked form of eranial soft 
Lomas”) were obtained in the sum-_ ness, and the transitional with th: 
mers of 1941 and 1942. Thus the total slight or moderate forms, together con 
number of infants in the combined _ stitute the ‘‘osteoporotic’’ skull group 
Los Angeles and Mexico City series The contention that such elassifica- 
was 1,425. tion based wholly upon elinieal diag 

The data pertaining to the duration nostie criteria must be arbitrary is ad 
of labor and type of delivery were mitted. Nevertheless, it is as accurate 
furnished by the records of the Los and objective as is possible in a purely 
Angeles County General Hospital. clinical investigation, since craniotabes 

The type of material, methods of in- can be much better appreciated by pal 
vestigation, and eriteria for the classi- pation than by roentgenographie vis 


fication of infants into the various ualization.® 


SKULL TYPE Per Cent 











Hard 60.9% | 
50% 100% 
Transitional 75.1% | 





——r— 


50% 100% 








Soft 117. 5%) 82.5% 
50% 100% 


f ’ 


CRANIAL MOLDING 


BS U 


Present Absent 
Fig. 1 Incidence of cranial molding among infants with hard and osteoporotic skulls 
skull-type eategories are essentially RESULTS OF THE INVESTIGATION* 


the —— — the earlier reports. As in the previous studies, the re- 
ariefy, se we arbitrarily liability of the results obtained was 
classified ayer three ome: - determined by applying the critical 
fants with ‘‘hard’’ skulls showed no ; te ' 
ratio and the Chi square tests.’ 


1. Cranial Molding.—Cranial mold- 


yielding or compressibility of bone on 
light or moderate palpation; (2) those.” ; led hej 
. 99 —_— vo oe i ‘4 ‘ecar > as » yr 
with ‘‘soft’’ skulls showed a definite '"* § generall} —— ” a 
vielding or softness (either ‘‘ping- '¥° types: | 1) molding by overriding 
pong”’ or ‘‘parehment’’ in type) of of sutures, and (2) molding by plastic 
more than one-half the bony vertex; deformation.” ** As in the earlier in- 
and (3) those with ‘transitional’? Vestigation*t the sole criterion for era- 


skulls showed all lesser degrees of bony ™al molding was overriding of sutures. 


of the investigation have been omitted. They 


soittness no matter how small the area *Numerous tables pertaining to the results 
of involvement. The soft skull group = may be obtain 


from the author. 
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.o observations on molding by plastic 
eformation were attempted since it 
oes not lend itself to reliable evalua- 
on. Thus, molding was considered 
when definite overriding of 
and 
vhen the sutures, particularly the sag- 
ital, were either barely approximated 


present ’’ 


itures was observed ‘‘absent’’ 


wv frankly separated. 
The that 
molding oecurred twice as frequently 


earlier results indicated 


during the neonatal period in infants 
with hard as with soft skulls (Fig. 1). 
The difference between the hard and 
CRANIAL MOLDING 


TABLE I. DISTRIBUTION OF 


HEAD CIRCUMI 


SRANIAL 


IN 
RENCE AMONG INFANTS WITH 
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overriding sutures observed among in- 
with hard skulls postnatally 
might not indicate that they are ae- 


fants 


tually subject to more molding because 
their heads are larger, as is suggested 
by the larger average head cireumfer- 
ence of hard skull infants." Table I 
shows that molding occurred more fre- 
quently in infants with hard skulls in 
each of the three head circumference 


21 


groups, a high degree of statistical sig- 
nificance being established for the dif- 
ference between the hard and the os- 
teoporotie skulls in the total and large 


RELATION TO SIZE OF THE OCCIPITOFRONTAL 
HARD AND OSTEOPOROTIC SKULLS 
TYPE OF SKULL 


TRANSITIONAL 
TRANSITIONAL | 


TOTAL [LARD SOFT PLUS SOFT 
NO o/2 NO Lo Z | NO. % | NO, N | NO, % 
Size of head 
circumference 
Large 56 100.0 16 100.0 37 100.0 3 100.0 +0) 100.0 
Molding, 
Present 43 16.8 $2 19.4 1 2.7 0) 0.0 l 2.5 
Absent 213 83.2 174 80.6 6 97.3 3 100.0 39 97.5 
Average 823 100.0 210 100.0 85 100.0 28 100.0 113 =: 100.0 
Molding, 
Present 175 54.2 122 58.1 42 49.4 11 39.3 53 46.9 
Absent 148 45.8 88 41.9 ‘ 50.6 17 60.7 60 53.1 
Small 215 100.0 110 100.0 77 100.0 28 100.0 105 100.0 
Molding, 
Present 24 11.2 14 12.7 10 13.0 0 0.0 10 9.5 
Absent 191 88.8 96 87.5 67 87.0 28 100.0 95 90.5 
the osteoporotic skull groups was sta- head circumference groups (critical 
tistieally highly signifieant.** Further ratio values: 3.86 and 4.68, respec- 
analysis of the data showed that mold- tively). No consistent relationship 
ing was twice as frequent in infants was present between the degree of 


with hard skulls in both the early and 
the late neonatal periods. 

In this study the incidence of era- 
nial molding was also determined for 


infants with hard and _ osteoporotic 
skulls within the oecipitofrontal head 
cireumference groups, designated as 


‘‘large,’’ ‘‘average,’’ and ‘‘small,’’ ac- 
cording to the standards previously 
deseribed.2* The purpose was to ascer- 


tain whether the higher incidence of 


molding and the size of the infant’s 
head (Table I). Thus, the higher inci- 
denee of overriding sutures observed 
postnatally among infants with hard 
skulls is not due to their larger aver- 
age head circumference. 

The higher incidence of molding by 
overriding of sutures among the new- 
born infants with hard skulls was sub- 
sequently confirmed in the investiga- 
tion conducted in Mexico City. In the 
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molding oceurred in 54.4 per cent of 
the 434 infants with hard skulls, 39.0 
per cent of the 114 infants with transi- 


new series of newborn infants 


tional skulls, and 35.7 per cent of the 
fourteen infants with soft skulls, the 
the hard and the 
total osteoporotic skull group being 


difference between 


siatistically significant (critical ratio: 
3.07). In 112 
who had exceptionally hard and thick 


infants in this series 
cranial bones, the ineidenee of molding 
was the highest observed, 68.7 per cent, 
and the overriding of sutures the most 
prominent. Thus, molding, as in the 
Los Angeles series, was twice as fre- 
quent in infants with very hard skulls 
as with soft, the difference having a 
high degree of statistical significance 
(critical ratio: 2.48), despite the small 


number of infants in the soft skull 
group. 
2. Type of Cranial Sutures.—Cra- 


nial sutures were arbitrarily classified 
(1) separated, (2) 


21 


into three types: 
approximated, and (3) overriding. 

The that 
separated sutures occurred in 15.9 per 


hard skulls, 25 


earlier results indicated 


cent of infants with 
per cent of those with transitional, and 
28.8 per cent of those with soft." 

The higher incidence of separated 
with 
porotie skulls, consistent with the lower 
ob- 


served among them, was confirmed in 


sutures among infants osteo- 


incidence of overriding sutures 
the investigation conducted in Mexico 
City. 
separated sutures occurred in 24.8 per 
cent of the hard and 39.8 per cent of 
the osteoporotic skull groups, the dif- 
ference being significant according to 


In the new series of 536 infants, 


the eritieal ratio (C.R. value: 2.91) 
and the Chi square test (P value: 
0.01-). In the 112 infants with ex- 


eeptionally hard and thick cranial 
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bones mentioned above, the incidenc 
of separated cranial sutures was onl 
15.3 per cent, significantly lower thar 
the 39.8 per cent derived for the tota 
osteoporotic skull group (critical ratio 
4.46). 

The 


widely separated sutures among new 


more frequent occurrence 0 
born infants with osteoporotie skulls 
was also observed by other investiga 
tors,’ ’* *> but was interpreted as 
sign of defective ossification. 

3. Type of Delivery and Averag 
Duration of Many 


cians believe that increased bony den- 


Labor. obstetri 
sity of fetal cranial bones, especially 
in the parietal region, may affect mold- 
ing adversely.®*'* The earlier study 
of the instrumental de- 
liveries in relation to congenital era 


incidenee of 


niotabes*! was therefore supplemented 
by a determination of the 
duration of labor for infants with hard 
and with osteoporotic skulls, the ques- 


average 


tion being whether a hard or well-eal- 
ecified skull is more likely to predispose 
to instrumental delivery or prolonged 
labor than a soft or osteoporotic and 
presumably more flexible skull. 
Instrumental deliveries were found 
to occur even less often in infants with 
(15.6 than in 
those with osteoporotic skulls (17.1 
per cent), although the difference was 
statistically nonsignificant. These re- 
sults support the previous conclusion 
that hard, normally ealeified skulls do 
not predispose to instrumental deliv- 


hard skulls per cent) 


ery. 

The average duration of labor was 
based on 312 spontaneous deliveries in 
the Anglo-American group only, in or- 
der to eliminate the possible influence 
of a racial factor. It was derived for 
the 80 primiparas and 232 multiparas 
separately, in relation to the infant’s 
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x and type of skull. The average 
iration of labor was 16.7 hours for 
rimiparas and 9.7 hours for multip- 
ras. The average duration of labor 
also somewhat higher for male in- 
ants: 18.8 the 
ale infants and 10.9 hours for the 
15.1 hours for the first- 
born female infants and 9.3 hours for 
the later The higher average 
duration of labor for male infants is 
also found in the hard skull group and 
in the total (Table II). The only dif- 
ference, however, which has any de- 


hours for first-born 
iter born; 


born. 


eree of statistical significance is that 
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somewhat lower among female infants, 
but none of the differences observed 
is statistically significant. 

These results indicate that the aver- 
age duration of labor in spontaneous 
births is dependent on maternal parity, 
and to some extent on the size of the 
infant’s skull rather than on the de- 
gree of calcification. Finola and his 
co-workers,’? as well as Leavenworth,” 
have also reported the absence of an 
appreciable difference between the 
average duration of labor for infants 
with adequate cranial calcification and 
those with deficient calcification. 


TABLE II. AVERAGE DURATION OF LABOR IN RELATION TO INFANT’S SEX AND TYPE OF SKULL 











~ TYPE OF SKULL 





TOTAL 


HARD 





TRANSITIONAL 


TRANSITIONAL 


| 
SOFT | PLUS SOFT 








NO. | MEAN + S.D.|NO. | MEAN + 8.D.|NO. | MEAN + S.D.|NO. | MEAN + S.D.|NO. | MEAN + S.D. 











Males 155 12.7+ .970100 14.041.347 36 9.5+* ‘19 11.8+* 55 10.34 1.135 
Females 157 10.9+1.223112 10.8+ .799 38 11.0+1.646 7 12.7+* 45 11.3+1.646 
2 11.8+* 212 12.3+ .805 74 10.3+* 26 12.1+* 100 10.7+ .960 


Total 31 


*S.D. not determined. 


between the male and the female in- 
fants in the hard skull group (critical 
ratio: 2.04). In the osteoporotic skull 
group the average duration of labor is 
slightly higher for the female infants 
instead of the male, but the difference 
is statistically nonsignificant. 

The higher average duration of labor 
for male infants is correlated with 
their larger size at birth. Accordingly, 
the size of the infant’s head is prob- 
ably a factor in the duration of labor, 
particularly in primiparas since they 
showed the greatest difference in the 
average duration of labor for male and 
female infants. 

No consistent trend in the average 
duration of labor for infants with hard 
and with osteoporotic skulls is shown 
in Table II. The average duration of 
labor was somewhat higher for the hard 
skull group among male infants, and 





COMMENT 


The bearing of congenital cranial 
osteoporosis cranial molding, 
average duration of labor, and inci- 


upon 
dence of instrumental deliveries has 
special interest in connection with the 
etiology of intracranial birth trauma. 
First, the mechanical effects of the 
forees of labor upon the fetal head are 
the immediate cause of traumatic in- 
tracranial birth hemorrhage, whatever 
contributing factors, such as lowered 
vapillary resistence and blood coagula- 
bility, may exist.*? 7% ** 1% 2% 28 Second, 
the danger of intracranial birth hemor- 
rhage due to excessive molding is far 
greater in premature infants, since the 
undue thinness or excessive plasticity 
of their osteoporotic cranial bones may 
result in greater molding and deforma- 
tion of the various diameters of the 
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fetal head, and lead to tentorial tears 
and hemorrhage into the brain.* * ** 
4, 2% 29 Third, rapid cranial molding, 
such as occurs in precipitate labors and 
breech deliveries,* * '* 2° *% *4 as well 
as rapid springing apart of the parie- 
tal bones immediately upon birth,** *° 
have been implicated as factors in in- 
We are 


led to question whether osteoporotic 


tracranial birth hemorrhage. 


cranial bones might not offer less pro- 
tection to the brain against the forces 
than well-calcified 


whether the full-term infant with osteo- 


of labor ones, 
porotie cranial bones might not be as 
susceptible to excessive or rapid mold- 
ing as the premature infant, and, thus, 
whether congenital cranial osteoporosis 
might not well be a factor predisposing 
to intracranial birth trauma in the full- 
term infant. 

A more gradual molding mechanism 
in infants with hard or well-calcified 
skulls is suggested by the finding that 
overriding sutures in the neonatal pe- 
riod were twice as frequent among 
infants with soft or 
Since soft skulls, 


per se, are not subject to less molding 


them as among 


osteoporotic skulls. 


in the process of labor than the hard, 
the more rapid post-partum return of 
their sutures to normal may indicate 
either that they are more resilient, or 
different 


more mold- 


that they are subject to a 
mechanism of molding, i.e., 
ing by plastic deformation and less by 
overriding of sutures. However, even 
with the same molding mechanism, the 
widely separated sutures observed more 
frequently among infants with osteo- 
porotie skulls might also result in less 
bony overriding, proportionate to the 
degree of separation, as well as in 
greater resiliency. 


Thus molding may be influenced by 


the degree of fetal cranial calcification 
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either directly through the degree o 
bony plasticity, or indirectly throug] 
the degree of separation of sutures 
Specifically, the soft, osteoporotic sku] 
by virtue of its more widely separated 
sutures and increased bony plasticity 
would be more subject than the well 
calcified skull to excessive or rapid 
molding and rapid springing apart of 
the parietal bones upon birth, all ot 
which have been implicated as predis 
posing to intracranial birth hemor 
rhage.* 13, 14, 19a, 20, 20a, 22, 23 

Although the greater flexibility of 
fetal cranial produce 
greater ability to mold, neither the 
labor in 
taneous births, nor the incidence of in 
strumental delivery was significantly 
different among infants with hard and 
skulls. <A 
osteoporotic skull, then, does not gen- 


bones might 


average duration of spon- 


with osteoporotic softer, 


erally offer any advantage obstetri- 
eally, and the possibility that it might 


offer 


abnormal conditions as borderline dvys- 


certain advantages under such 


tocia or uterine inertia remains purely 
speculative. i 

Instead, hard, normally calcified 
skulls appear to have definite advan- 
tage obstetrically over osteoporotic 
ones, by virtue of their possibly greater 
protective quality, more gradual mold- 
ing, 


danger of excessive 


well-ealeified 


and lesser 


molding. Certainly a 
skull may be considered normal; in this 
study more than 70 per cent of infants 
of mothers not receiving supplemental 
vitamin D during pregnancy had hard 
skulls and only about 7 per cent had 
soft or frankly osteoporotic ones.” *" 
An abnormally hard or an osteo- 
sclerotic skull,® ** 7° however, like an 
osteoporotic one, might present some 
danger to the infant from the stand- 


point of intracranial birth hemorrhage 








<n 
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the osteoporotic, with its increased 
jility to mold, through a primarily 
aumatie mechanism, and the osteo- 
‘lerotic, with its decreased ability to 
wold, through a _ primarily anoxic 
vechanism. although 
his study fully supports the current 
sbstetrie practice of administering sup- 
emental vitamin D prenatally, the 
warning against its indiscriminate use 


Accordingly, 


in large doses'® may be justified. 

The observed predilection of congen- 
ital eraniotabes for the parietal bones, 
since their importance in the process 
of molding is paramount,’*® high- 
lights the need for investigating the 
relationship of cranial osteoporosis to 
intracranial birth trauma in the full- 
term infant. The need is confirmed by 
the following evidence in the litera- 
ture: First, the incidence of both in- 


18 


traeranial birth hemorrhage and con- 
genital cranial osteoporosis is greater 
24,29 and off- 


spring of older primiparas,” * ** ** 76 


among male infants” * 


and second, the geographical and sea- 
sonal distribution of both appears to 
follow inversely the curve of sunshine. 
Thus, the reported lower mortality rate 
from intracranial birth hemorrhage in 
the southern and southwestern United 
States,2* and for the summer months,”® 
is analogous to the lower incidence of 
congenital cranial osteoporosis in sun- 
nier localities and in the late spring 
and summer months.? 2! Although 
the higher incidence of intracranial 
birth injury in male infants is, of 
course, partly due to their larger size 
at birth,2* 2° the higher incidence in 
offspring of older primiparas still re- 
mains unexplained, especially since the 
average duration of labor is reported to 
he the same for primiparas of all age 
groups.” The apparent similarities in 
the distribution of congenital cranio- 
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tabes, or cranial osteoporosis, and in- 
tracranial birth trauma may be only 
coincidental; they are nevertheless pro- 
vocative and deserve investigation. 

The relationship of congenital cranial 
osteoporosis to intracranial birth hem- 
orrhage could, perhaps, be better in- 
vestigated by means of autopsy ma- 
terial. The incidence of congenital 
craniotabes among infants found to 
have died from intracranial birth hem- 
orrhage should be compared with the 
average incidence for a given locality. 
In view of the characteristic seasonal 
incidence eurve of congenital cranio- 
tabes,?> 2» 124 14a, 15, 20,21 nHiotting a 
mortality rate curve for intracranial 
birth hemorrhage in relation to the 
month or season of birth for ecompari- 
son with the seasonal incidence curve 
of congenital craniotabes in the same 
locality might also contribute valuable 
information. Similar seasonal studies of 
retinal hemorrhages in the newborn 
infant might also be valuable. Since 
congenital cranial osteoporosis may be 
open to prophylactic measures,” * * 1% 
*1 the problems outlined are of prac- 
tical obstetric and pediatric impor- 
tance. 

SUMMARY 

Congenital craniotabes, or cranial 
osteoporosis, is studied in relation to 
certain etiologically important factors 
in intracranial birth trauma, such as 
cranial molding and duration of labor. 

This study, supplementing an earlier 
investigation, now comprises 1,425 non- 
selected, apparently full-term newborn 
infants in Los Angeles and Mexico 
City, and the corresponding maternal 
obstetrical histories. It confirms the 
relationship of congenital craniotabes 
to eranial molding and_ separated 
eranial sutures as observed in the 
neonatal period, and rules out any re- 
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lationship to the type of delivery and 
duration of labor. 
No 


concerning 


published were found 
the 


eraniotabes to 


reports 
relationship of con- 


genital any of these 
factors with the exception of separated 
cranial sutures. 

This study provides the basis for a 
new approach to the problem of intra- 
cranial birth trauma, namely, investi- 
to eranial osto- 


full-term 


gating it in relation 
the 
thus supports a broader clinical con- 


porosis in infant, and 


cept of congenital craniotabes. 


CONCLUSIONS 


1. The soft, osteoporotic, and pre- 
sumably more pliable, fetal skull pre- 
sents no advantage obstetrically over 
the hard, normally calcified one, from 
the standpoint of either the average 
duration of labor in spontaneous births 
or the ineidence of instrumental 
deliveries. 

2. Cranial molding by overriding of 
sutures is more evident neonatally in 
infants with hard, well-ealcified skulls, 
whereas widely separated sutures are 
more evident in infants with osteo- 
porotie skulls, indicating that the mold- 
ing mechanism may be influenced by 
the fetal 
cranial bones. 

3. The molding mechanism in either 


degree of ealecification of 


osteoporotic or osteosclerotie skulls may 
be etiologically related to intracranial 
birth trauma. 

4. Since avitaminosis D during preg- 
naney may be responsible for the de- 
velopment of congenital cranial osteo- 
porosis, the insurance of narmal eal- 
cifieation of the infant’s cranial bones 
by prenatal care, has practical obstetric 
as well as pediatric importance. 
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THE DIAGNOSIS AND MANAGEMENT OF CONGENITAL 


HYPERTROPHIC PYLORIC STENOSIS 


Haroip FF. RHEINLANDER, M.D.,* AND ORVAR SWENSON, M.D.** 


Boston, 


consecutive 


REVIEW of 100 
cases of congenital hypertrophic 


A 


pyloric stenosis has demonstrated 
that the diagnosis can be made by 
palpation of the tumor in 90 per cent 
of the patients. Severe dehydration, 
electrolyte disturbances, and malnu- 
trition commonly encountered a dee- 
ade ago are rare today. llowever, 
they do oceur, and with the advances 
in fluid and electrolyte therapy such 
patients can be prepared more ade- 
quately for operation than in the past. 

While the 


hypertrophic pyloric stenosis is un- 


etiology of eongenital 
known, the pathologie changes in the 
stomach and pylorus have been care- 
fully studied. The thickened, hyper- 
trophied portion of the pylorus con- 
the 


microscopic 


sists of circular muscle layer, 


which on examination 
shows an actual inerease in the num- 
ber of cells as well as hypertrophy of 
the individual fibers. Initially, there 
is ho histological evidence of inflam- 
but 


infiltration 


mation, later, edema and round- 
cell 
this inflammatory process which may 
add the 


and block the lumen completely.’ 


are present. It is 


final element of obstruction 
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Mass. 


This elinieal report is based on 100 
consecutive cases of pyloric stenosis 
treated during the six-year period 
from March, 1945, to October, 1951, 
and includes both ward and private 
patients. Some of these patients were 
treated on the private wards of hospi- 
the Boston Floating 
The average age of our pa- 


tals other than 
Hospital. 
tients at the time of admission was 6 
weeks. There were seventy-eight males 
and twenty-two females, giving a ratio 
of 3.6 males to each female. The aver- 
age weight on admission was 8 pounds, 
and the duration of symptoms aver- 
Vomit- 
ing and failure to gain, or actual loss 


aged slightly over two weeks. 


in weight, were the chief causes for 
Projectile 
vomiting occurred in every patient. 


admission to the hospital. 


The vomitus was deseribed as clear, 
not bile stained, and consisting of re- 
cently ingested formula in eighty-two 
In four instances the vomitus 
three 


cases as containing blood streaks, and 


cases. 


was described as yellow, in 


in one as coffee ground. In ten cases 
the character of the vomitus was not 
stated. After feeding, gastric waves 
were almost invariably present, but 
important diagnostic reliance cannot 
be placed upon this phenomenon since 
we have observed it in patients with 


intracranial hemorrhage and _ other 
unrelated conditions. 
The diagnosis can be made accu- 


rately by palpation of the pyloric tu- 
mor, and this was accomplished in 90 
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er cent of our cases. In none of our 
atients did this finding prove wrong 
t operation. This examination should 
e periormed with care and patience 
since the presence of a tumor clinches 
the diagnosis and makes further diag- 


Pal- 


nostic procedures unnecessary. 


Fig. 1. i, Method of palpation of the 


carried out through the right rectus muscle directly downward. 


between the palpating finger and the spine. 
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pyloric tumor. 
side of the patient and uses the fingers of the left hand to palpate the mass. 


pation should be done while the child 
is eating or immediately after vomit- 
ing, when the abdominal wall is re- 
laxed and the stomach is empty. With 
the examiner on the left side of the 
patient, the index and third finger of 
the left hand should be placed upon 


The examiner stands on the left 
B, palpation is 
Note how the tumor is engaged 





the abdominal wall over the right 
rectus muscle above the umbilicus 
(Fig. 1, A). 


downward through the rectus muscle 


Palpation should be 


so as to compress the tumor between 
the examining fingers and the posterior 
abdominal wall (Fig. 1, B). The tu- 
mor mass must be rolled under the ex- 
amining fingers to clinch the diagnosis. 
Frequently pyloric tumors are not de- 
tected because the examiner is on the 
right side of the patient and places his 
fingers lateral to the rectus muscle and 
attempts to palpate the pylorus up- 
ward against the soft structures to the 
right of the spine. 

Patients without a palpable tumor, 
but with a typical history, are sub- 
Roent- 
genograms, with barium as a contrast 


jected to roentgen studies. 


medium, were done in nineteen of our 
cases, and in all instances the diag- 
nosis of pylorie stenosis was made. 
This high incidence of x-ray exami- 
nation is explained by the fact that 
some infants in whom we palpated 
tumors had been subjected to roent- 
gen studies before admission. The 
typical x-ray showed a narrowing and 
elongation of the pyloric canal, and 
the diagnosis is made on this finding. 
Retention of large amounts of barium 
three and four hours after examina- 
tion is suggestive but not diagnostic 
of this condition.” * 

Twenty-five per cent of the patients 
in this series were diagnosed soon 
after the onset of vomiting when de- 
hydration was minimal, and conse- 
quently no parenteral fluids were re- 
quired preoperatively. In the re- 
mainder, blood was collected for de- 
termination of the bicarbonate, so- 
dium, potassium, and chloride levels. 


A constant sealp intravenous was 


started and equal volumes of half nor- 
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mal saline and 5 per cent dextrose i: 
When th 


were re 


water was administered. 
blood 
ported, the fluid was changed to meet 
the known electrolyte requirements. 
In most instances the blood electro 
lyte values were normal and the same 
hypotonic fluid was continued. The 
volume given in a twenty-four-hou 
period is 50 to 60 ¢.c. per pound. In 
a few babies there was an alkalosis 
and in one patient the bicarbonate 
was 41 meq. per liter. This 7-pound 
baby had a serum potassium of 1.8 
meq. per liter and demonstrated ad- 
vanced electrocardiogram changes 
consisting of inversion of the T waves, 
lengthening of the Q-T interval, and 
depression of the S-T segment. In the 
course of three days 50 meq. per liter 
of potassium given with a 
change of the blood level from 1.8 to 
5 meq. per liter and a return of the 
electrocardiogram to normal. <A good 
urinary output must be established 
and maintained to safely administer 
It has not 
been our practice to administer potas- 
sium unless the serum level has been 
below normal. 


electrolyte values 


were 


potassium intravenously. 


If the baby does not vomit after 
every feeding, small amounts of dex- 
trose water may be given orally since 
some of this material will pass 
through the pylorus and be absorbed. 
However, if vomiting is severe or if 
the stomach remains greatly dis- 
tended, gastrie intubation is instituted 
and suction is continued until after 
operation. 

It is now generally recognized by 
most pediatricians that early surgery 
is the treatment of choice for con- 
genital hypertrophic pyloric stenosis. 
In the hands of experienced surgeons 
the operation immediately relieves the 
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vlorie obstruction, the mortality is 
ww, and the babies are home from the 
ospital taking and retaining a full 
ormula in a few days. The opera- 
tion used today was introduced by 
Ramstedt and consists of splitting the 
hypertrophied musculature in a longi- 
tudinal manner. This permits the mu- 
cosa to pout outward, restoring the 
normal pylorie lumen. 

Ether of choice 
and is the 
method with a stream of oxygen di- 
This was the 


is the anesthesia 


administered by open 
reeted under the mask. 
anesthetic agent in ninety-five of our 
eases, while cyclopropane was used in 
three instances, and a brandy nipple 
with loeal procaine infiltration was 
used in two. 

The preferred incision is the grid- 
iron, subcostal muscle-splitting type 
deseribed by Robertson.£ This in- 
cision was used in eighty cases, while 
in thirteen the incision employed was 
transverse, and in seven a right ree- 


tus muscle retracting incision was 
used. Recently, the right subcostal 


musele-splitting incision has been rou- 
tine because with it the possibility of 
evisceration is eliminated. Care must 
be taken to incise the skin lateral to 
the edge of the rectus muscle so that 
a true muscle splitting of the three 
museular layers of abdominal wall is 
possible (Fig. 2, A). 

The practice of blindly grasping the 
pylorie tumor with an instrument to 
effect its delivery out of the wound is 
time-consuming and dangerous. A bet- 
ter maneuver is to grasp the easily ex- 
posed stomach and by traction deliver 
the pyloric tumor (Fig. 2, B). The 
pylorus is supported outside the in- 
cision by the operator’s left index 
finger against the duodenal end and 
by the assistant grasping the stomach 
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adjacent to the tumor (Fig. 2, C). The 
avascular area on the anterosuperior 
surface of the pyloric tumor is selected, 
and a longitudinal incision is made 


, throughout its length, severing the se- 


Utilizing a blunt instru- 
ment such as a sealpel handle or blunt- 


rosa only. 
nosed forceps, the hypertrophied mus- 
cle fibers are easily spread, exposing 
This layer is completely 
exposed over the length of the tumor 
and will pout out of the incision when 
this correctly aeccom- 
plished. Extreme care must be taken 
not to open the mucosa. The point 
where this accident most often occurs 
is at the distal end of the pylorus 
where the tumor projects into the duo- 
denal lumen, producing a pocket where 
the mucosa partially overhangs the 
edge of the tumor and is practically 
adjacent to the _ serosal surface. 
Should the mucosa be opened immedi- 
ate repair must be performed to avoid 
contamination of the peritoneal cav- 
ity. Closure of the perforation is ae- 
complished with interrupted, fine, 
chromic sutures, and the area covered 


the mucosa. 


maneuver is 


by omentum as a safety measure. 
This complication occurred in 10 per 
cent of the patients in this series. 
The experienced operator rarely com- 
mits this error and in all instances of 
perforation in this series the opera- 
tion was performed by a member of 
the resident staff. No complication 
resulted in any of these cases. 

Little bleeding is present if the in- 
cision into the musculature is made in 
the correct avascular area. The ooz- 
ing will stop when the pylorus is re- 
turned to the peritoneal cavity and 
the venous congestion relieved. There- 
fore, it is unnecessary to do anything 
to stop the bleeding from the incised 


pylorus. The pylorus is replaced in 














the abdominal cavity and the wound 
closed in layers, using interrupted, 
fine, silk sutures to peritoneum, mus- 
cles, and fascia. The skin is closed 
with a layer of interrupted, 5-0, plain, 
catgut sutures placed in the deeper 


A gauze dress- 


layers of the dermis. 
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ing is not applied; instead, great care 
is taken to achieve complete hemostasis, 
and the wound is covered with a thin 
laver of collodion. 

$v utilizing this type of skin closure 
there is no cumbersome dressing to be 
soaked with urine or vomitus and thus 


Fig. 2 1, Position of right subcostal muscle-splitting incision lateral to the rectus border 
The tumor is delivered into the wound by traction on the stomach. 8B, Assistant grasps the 
stomach to hold the pylorus in the field C, Operator steadies the tumor with his left index 
finger. The hypertrophied muscle fibers have been split and the mucosa bulges along the entire 
length of the incision, restoring the pyloric canal. 
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No 


hanges of dressing are necessary, and 


erve to contaminate the wound. 


since there are no sutures to remove, 
the infant may be sent home three to 
our days following the operation. The 
nother is advised that the collodion 
covering the wound will probably sepa- 
rate on about the seventh postoperative 
day. 

Management of our cases has been 
simplified considerably by modifying 
unnecessarily complicated post- 

feeding 
recommended. As 


the 


operative regimen which is 


usually soon as 
peristalsis is audible, usually four to 
six hours postoperatively, the patient 
is started on 30 ¢.c. of 5 per cent dex- 
water solution two 


trose in every 


hours. If this is tolerated for twelve 
hours the baby is given 30 ee. of 
evaporated milk formula every two 


hours and the amount is increased so 
that by the end of forty-eight hours 
postoperatively a full formula is being 
given. It is not unusual for the patient 
to vomit onee or twice postoperatively 
but unless the vomiting is repeated the 
On 
this plan of feeding 60 per cent of the 
babies had no postoperative vomiting, 
35 per cent vomited only once, and in 
only 5 per cent did vomiting persist 
longer than two days postoperatively 


formula regimen is not altered. 


and require modifications in the feed- 
ing regimen. 

Again, one should not overhydrate 
the postoperative patient with exces- 


sive amounts of parenteral fluids. On 


the above feeding plan a third of our 
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patients required no _ postoperative 
fluids, the majority of these being pa- 
tients in whom no preoperative deficits 
existed. 

There were no major complications 
in this series. Several minor complica- 
tions were recorded but none were of 
a serious nature. There were no 
deaths. 

SUMMARY 


The simplicity of the diagnosis is 
Palpation of the abdominal 
tumor can be accomplished in 90 per 
cent and is the most important diag- 
nostie point. 

Early diagnosis and prompt surgical 
therapy made parenteral therapy un- 
necessary in about 25 per cent of our 


stressed. 


patients. 

Details of the operation are stressed, 
such as incision, treatment of the tu- 
mor, hemostasis, and wound closure. 

A simplified postoperative feeding 
regimen is outlined. 
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THE CONTROL OF RHEUMATIC FEVER RECURRENCES WITH 


SULFADIAZINE AND GANTRISIN 
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RicHMOND, VA. 


INTRODUCTION 
INCE recurrences of rheumatic 
S fever increase the liklihood of per- 
manent heart damage, their prevention 
It has 
long been recognized that episodes of 


is considered most desirable. 
acute rheumatie fever, both initial and 
recurrent, to preceding 
upper respiratory infections, particu- 
larly those associated with hemolytic 
This has led to the idea, 
confirmed later by numerous studies, 
that control of such upper respiratory 
infections by means of chemotherapy 
the incidence of rheu- 


are related 


st reptococci. 


would reduce 
matie fever. 
Since 1947 an organized program of 
sulfonamide prophylaxis for the pre- 
vention of recurrences has been carried 
out in selected cases from the Richmond 
This present 
deals with the results of this 
It com- 
pares the recurrence rate with a group 


Rheumatic Fever Clinic. 
report 
form of therapy in 190 eases. 


of untreated cases previously reported 
from this same clinic. It further com- 
pares the relative merits of Gantrisin* 
and sulfadiazine and points out the 
problems encoun- 
The 


question of sulfonamide versus peni- 


complications and 
tered in this form of therapy. 


cillin as the drug of choice in this form 


of therapy is also discussed. 

From the Departments of Pediatrics and 
Medicine, Medical College of Virginia, and 
the Richmond Clinic of Virginia State Rheu- 
matic Fever Program. 

*Supplied to this study by Hoffmann-La 


Roche, Nutley, N. J 
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HISTORICAL 
One of the most characteristic fea 
tures of rheumatic fever is its tendency 
According to Hansen’ there 
is the greatest likelihood of recurrences 


to recur. 


during the first year following an 
attack. He reports that two-thirds ot 
the patients will have recurrences 


within a three-year period of time. 
Wilson’? observed that the chances of 
recurrences are five times greater be- 
fore the age of 16 than after that age. 
MeCue and Galvin*® found a recurrence 
rate of 61 per cent in a group of 225 
-ases followed in Virginia for a period 
of at least three years. 

After the pioneer work in sulfanila- 
mide Thomas 
France* and by Coburn and Moore,° 
chemo- 


prophylaxis by and 
various clinics began to 
therapy with a striking decline in re- 
rate. Dodge and associates® 
had a reeurrence rate of only 2.2 
cent in a group of eighty-eight patients 
treated with sufanilamide as compared 
with a recurrence rate of 18.8 per cent 
Baldwin’ 
found a reeurrence rate of only 1.2 per 
cent in fifty-one patients on sulfadia- 
zine for periods ranging from one to 


use 


currence 
per 


in a control group of 101. 


two years, whereas an untreated con- 
trol group rate of 
S per cent. 
found a reeurrence rate of 3.8 per cent 
in a treated group through 131 pa- 
tient with a 53 per cent re- 
currence the control group. 


had a 
Hansen and eo-workers* 


recurrence 


seasons, 


rate in 
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ibbo and collaborators,’ reporting on 
series of 548 cases in England, found 
recurrence rate of 3.2 per cent in a 
roup treated with  sulfanilamide, 
hereas they found a recurrence rate 
f 11.8 per cent in a group of untreated 

ontrols. 

While the reports of these series were 
nost encouraging, the finding of sulfa- 
resistant streptococci in Army and 
civilian studies gave impetus to pro- 
shvlaxis with other drugs, particularly 
penicillin. Denny and _ associates’® 
treated healthy Army trainees who 
showed evidence of streptococeal infee- 
tions of the throat with penicillin. In 
798 eases so treated, two cases of rheu- 
matie fever developed, whereas seven- 
teen eases of rheumatic fever occurred 
in the control group. Kahn and co- 
workers'' in a Chieago- school of 126 
children with inactive rheumatie fever, 
treated some of the group with peni- 
cillin in dosages of 5,600,000 units for 
one week of each month with no re- 
Others on lower dosages 
had an inerease in recurrence rate. 


eurrences. 


Massell and associates’ in a series of 
thirty-four rheumatie children, found 
a recurrence rate of 6 per cent in the 
treated group and 50 per cent in the 
controls. Maliner,’® in a small group 
of thirty-three eases, had no recur- 
rences in those treated with penicillin 
troches for a short time, with a 6.6 
per eent recurrence in the control 
series. 
MATERIAL 

In the past twelve years the Rich- 
mond Rheumatic Fever Clinie has seen 
approximately 2,000 patients referred 
by physicians because of suspected 
rheumatic fever or rheumatic heart 
disease. The complete study of these 
patients included a careful history, 
physical examination with special at- 
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tention to the heart, complete blood 
counts, sickling preparation, urinalysis, 
stool examination, sedimentation rate, 
electrocardiogram, and chest x-ray or 
fluoroscopy. After thorough study al- 
most 1,000 cases were considered to 
have or have had rheumatic fever at 
some time based on the criteria of 
Taran“ and Jones.” 

The present report deals with ob- 
servations on 190 children with pre- 
vious rheumatie fever who have been 
on continuous sulfonamide prophylaxis 
for periods varying from four days to 
seventy-six months. All patients have 
been followed from nine months to 
eleven years or an average of forty- 
four months in the Richmond Rheu- 
matie Fever Clinie by the same group 
of clinicians at least two of whom par- 
ticipated in the evaluation of each 
ase. Sixty-eight per cent of the cases 
were hospitalized in Richmond during 
the active stage in either acute or 
chronie wards and were under con- 
tinued observation. The other 32 per 
cent were treated at home with periodic 
check-ups in the elinie. All patients 
who had received prophylactic sulfon- 
amide under clinic supervision from 
August, 1944, to Oct. 1, 1951, were 
included. It was felt that those start- 
ing therapy after the latter date had 
not been maintained sufficiently long 
for an evaluation at the present time. 

Selection of patients for sulfonamide 
prophylaxis was based on a number of 
factors. It was felt desirable to use 
prophylactic therapy in those cases 
which appeared more likely to have 
recurrences or in whom recurrences 
might be of more serious consequences. 
Such cases ineluded those with re- 
eurrent attacks, those with residual 
heart damage, and those in the younger 
age group. It also included all those 








who were hospitalized in convalescent 
wards since in most instances these 
represented the more severe cases. In 
addition to the above factors, the intel- 
ligence and cooperation of the parents 
had to be considered in the selection of 


Fig. 
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The race distribution was 71 per cen 
white and 29 per cent Negro (Fig. 1). 
The average age at the onset of 
rheumatic fever was 7 years. Fig. 
illustrates the distribution of eases ac 


cording to age. 
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alll 














AGE-3 45 6 7 8 9 1011 I2 13 14 15 16 I7 18 19 
DISTRIBUTION OF CASES ACCORDING TO AGE 


Fig. 2 


eases. Every effort was made to edu- 
cate the parents to the importance of 
regular dosage and laboratory studies. 
Thus, this is a highly selected group 
but weighed in favor of the more 
serious cases. 

In the present series, there were 47 
per cent males and 53 per cent females. 


9 


Chorea was present in thirty cases 
(16 per cent). The cardiac status at 
the time prophylaxis was instituted is 
Forty-three per cent 
showed no evidence of residual heart 
damage and were classified as potential 
rheumatic heart disease. Twelve of 
these had been considered to have 


shown in Table I. 
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itral ‘‘valvulitis’’ during the preced- 
g acute episode because of the pres- 

murmurs, 
Sinee these 


nee of definite ‘‘organic’’ 


ither systolic or diastolic. 
nurmurs may be the consequences of 

transient and reducible active proe- 
ss involving the valve and may dis- 
ippear (as it did in these cases) when 
the aeute disease heeomes quiescent, 
this term is felt to be preferable to the 


abel of ‘‘insufficieney’’ or ‘‘stenosis.’’ 


TABLE I. CARDIAC DIAGNOSIS 


Potential heart disease 82 
12 eases formerly mitral valvulitis) 
Rheumatie valvular disease 108 

Mitral 83 
Aortic 6 
Aortie and mitral 19 
Cardiac enlargement 55 


Fifty-seven per cent were classified 
as chronie rheumatic heart disease on 
the basis of ‘‘organic’’ murmurs per- 
sisting or developing after the active 
phase had subsided, indieating residual 
As would be expected, 
involvement of the mitral valve pre- 
dominated, occurring in eighty-three 


cases alone and in an additional nine- 


valve disease. 


teen with aortie valve disease also. The 
aortie valve was involved alone in only 
Fifty-five of 
residual 


Six Cases. these 
with demonstrated 
eardiae enlargement as determined by 


-ases 
damage 


(‘/T ratio, either on x-ray or by fluor- 
oscopy. 


METHODS 


The sulfonamides were administered 
in the The 
for children under 50 pounds was 0.25 
Those 50 to 100 
pounds received 0.5 Gm. in the morning 


following manner. dose 


Gm. twice daily. 


and 0.25 Gm. in the evening, while 
those over 100 pounds received 0.5 Gm. 
The dosage was the same 
The few 


twice a day. 
for Gantrisin or sulfadiazine. 
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patients on sulfanilamide received 0.33 
Gm. in two or three doses daily. The 
patients were directed to take their 
medicine at breakfast and supper. 
Hemoglobin, leukocyte count, dif- 
ferential count, and urinalysis were 
done on each patient just prior to the 
institution of sulfonamide drug. The 
leukocyte count was repeated weekly 
for six times and a differential count 
also done if this showed a drop. For 
those hospitalized this study was com- 
pleted before discharge. A urinalysis 
was repeated at the end of the first 
six weeks and subsequently as indi- 
eated. After the first six weeks white 
blood counts were ordered monthly for 
four times and then every three months 
for as lone as the drug was used. 
Electrocardiograms, x-rays, sedimenta- 
tion rates, and other tests were obtained 
periodically to determine the activity 
Each referring phy- 
sician received a letter outlining the 
plan and purpose of therapy, which 


of the disease. 


emphasized the necessity of additional 
leukocyte counts in ease of an inter- 
eurrent illness. Their cooperation in 
most instances has been excellent. 

It was felt desirable to maintain a 
patient on sulfonamide prophylaxis 
throughout the year. Our previous 
study in Virginia indicated that, while 
recurrences were more frequent in the 
late winter and early spring, they did 
occur at any time throughout the year. 
In addition, frequent laboratory studies 
each fall were avoided by this continu- 
ous therapy. Unless complications 
arose, it was used for at least three 
years or until adolescence. Previous 
reports have clearly shown that the 
majority of complications will fall in 
this period.” ? 

The sulfonamides used in this study 
were sulfonilamide, sulfadiazine, and 





TABLE II. DISTRIBUTION OF CASES 
AccorDING TO Drugs USED 


Total Number of Cases 190 
Sulfadiazine 124 (65% ) 
Gantrisin 53 (27.8%) 


Gantrisin and sulfadiazine 11 ( 5.8%) 
Sulfanilamide and sulfadia 
zine 2 ( 14%) 


(iantrisin (Table II). Sulfanilamide 
was used in only two eases, and these 


were changed over to sufadiazine after 
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regards the kidneys. Eleven eases 
were changed from sulfadiazine t 
Gantrisin at the onset of this phase ot 
investigation in the spring of 1950 
The average duration on sulfadiazine 
was twenty-four months and on Gan- 
trisin, eleven months. At this tims 
sixty-three patients are still on sul- 
fadiazine and forty-eight are on Gan 
trisin (Fig. 3). 


GB GANTRISIN 

SULFADIAZINE 

= GANT RISIN and 
SULFADIAZINE 

5D FANILAMI 

SUL Nit DE 


a 
SULFADIAZINE 


LESS IMTH I-SMTHS. S-IOMTHS IO1@MTHS I@3OMTHS 30-42MTH 42-S4MTH OVERSEMTHS 
DURATION OF DRUG THERAPY 


Fig. 


a few months. Sulfadiazine was used 
from 1945 until 1950. 
suggested then and has been used since 


Gantrisin was 


for comparison, with the thought that 
it should have the advantage of any 
other sulfonamide in preventing strep- 
tocoecal infections and, in addition, a 
low element of toxicity, especially as 





3. 


RESULTS 

There were nine recurrences as 
shown in Table III. Two eases had 
recurrences of rheumatie fever with 
severe carditis on sulfanilamide the 
first year this therapy was being tried 
in Virginia. There were four re- 
eurrences in 135 eases on sulfadiazine 
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yr 2.96 per cent. In three cases ecar- 
litis recurred and in one chorea. They 
iad been on the drug from five to 
hirty-six months. The recurrences on 
Gantrisin have been three cases out of 
sixty-four or 4.6 per cent. As will be 
noted, the first two of these patients 
had recurrences in less than two weeks 
after the drug was started. Since the 
latent period between the preceding in- 
fection and the onset of the manifesta- 
tions of rheumatic fever may be as long 
as two weeks, we do not believe these 
should be counted as a failure of pro- 
phylaxis. Omitting these two cases, 


TABLE III. 
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The drugs were discontinued in 
seventy-eight cases for a variety of 
reasons as shown in Table IV. A 
leukopenia under 4,000 developed in 
6.6 per cent on sulfadiazine, and 6.2 
per cent on Gantrisin. In a few in- 
stances where the leukocyte count was 
between 4,000 and 4,500, the drugs 
were stopped because frequent rechecks 
were not possible. Others in this range, 
who could be observed closely, had no 
real trouble and the drug was con- 
tinued. 

The miscellaneous reasons for dis- 
continuing sulfadiazine included one 


RECURRENCES 


| ATTACKS 
| BEFORE | DURATION OF 
AGE | SULFA | CARDIAC DIAGNOSIS SULFA 
Sulfanilamide a 6 WF 1 MI. MS. enlargement* 2 mo. 
2. 7 WM 2 AI, 16 mo. 
Sulfadiazine 3. 5 WM 2 MI. MS. enlargement 18 mo. 
4. 8 WF 1 MI. 5 mo. 
5. 8 WF 2 Potential (chorea) 36 mo. 
6. 7 WF 1 MI. enlargement 14 mo. 
Gantrisin 7. 16 WF 1 MI. MS. cardiac enlargement 2 wk. 
8. 17 WM 1 Pericarditis 4 da. 
9. 11 NM 2 MI. AT, enlargement 7 mo. 
*MI. Mitral insufficiency; MS. = mitral stenosis; AI. aortic insufficiency. 


TABLE IV. REASONS FOR DISCONTINUING 


DRUG 
“SULFA- | ; 
DIAZINE GANTRISIN 
Leukopenia 
Under 4,000 9) 14 4) 6 
Under 4,500 55 25 
Exacerbation 4 3 
Local physician orders 6 2 
Patient irresponsible 12 4 
Miscellaneous 3 3 
No longer needed 20 1 
Total 8 59 19 


there was only one case in sixty-four 
giving a corrected recurrence rate of 
1.5 per cent. This patient had severe 
carditis after seven months on Gan- 
trisin. The recurrence rate for the en- 
tire series was 3.7 per cent excluding 
the two early Gantrisin eases. 


allergic rash, one rash and anemia, and 
one liver enlargement with positive 
thymol turbidity test. Three children 
on Gantrisin developed other illnesses. 
One child developed a severe diarrhea 
after one year on Gantrisin. This has 
since proved to be ulcerative colitis 
and a colectomy was done. One child 
developed an acute glomerulonephritis 
with a nephrotic syndrome. The third 
child had had recurrent hematuria 
from a urethral lesion prior to onset 
of rheumatic fever. After three 
months on Gantrisin, hematuria re- 


eurred. Since then, she has had inter- 
mittent urethral bleeding. With the 
exception of this case, which we be- 
lieve is not related to the drug, no 
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either 
No known 


hematuria was discovered on 
sulfadiazine or Gantrisin. 
rashes oceurred while patients were on 
Gantrisin. 


DISCUSSION 


The recurrence rate of 3.7 per cent 
in the present series when compared 
with a recurrence rate of 61 per cent 
in the group of 225 untreated cases 
previously reported from this clinie is 
should be em- 


quite impressive. It 


phasized, however, that these two 
groups are not quite comparable and 
the untreated group cannot be con- 
In the first 


previously, the 


sidered a strict control. 
place, as mentioned 


current series of treated eases is a 


selected group. In addition, there is 
a difference in time between the two 
groups, the original report covering a 
period from 1941 to 1946 and the see- 
ond group of treated cases covering a 
period from 1947 to 1952. This dif- 
ference in time has some significance 
because recurrences of rheumatic fever 
vary from year to year. Finally, the 
untreated group was followed for a 
longer period of time and had a greater 
chanee to develop rheumatic reecur- 
rences. The present series has been 
followed on therapy for an average 
period of eleven months with Gantrisin 
and twenty-four months with sulfadia- 
zine. Nevertheless, the two groups are 
comparable in race, sex, age, date of 
onset of rheumatie fever, and the per- 
showing cardiac 


centage permanent 


damage. As such, the two groups had 
certain similarities which make the un- 
treated cases a relative control. We, 
therefore, consider the marked redue- 
tion in reeurrence rate as being sig- 
nificant. 

There was no significant difference 
in the reeurrence rate on sulfadiazine 


It should be mentioned, 


and Gantrisin. 
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however, that the Gantrisin-treate: 
group is smaller and was followed fo 
a shorter period of time than the sul 
fadiazine-treated group. 

The complications and hazards of 
such sulfonamide prophylaxis have to 
be carefully considered. While there 
are dangers of leukopenia, this com 
plication occurred in only 6.8 per cent 
and under close laboratory supervision 
was promptly discovered and has not 
been a serious problem. In each case 
the white count has risen after with 
drawal of the drug. The leukopenia 
under 4,000 on sulfadiazine being 6.6 
per cent and on Gantrisin 6.2 per cent 
is not greatly different. 
very few. The two 


The specific 
allergies were 
serious illnesses developing on Gan 
trisin, namely, chronic nephritis and 
uleerative colitis, are not believed by 
us to be related to the disease or ther 
apy, although it is admitted freely that 
their exact nature is not understood. 

One of the chief problems was edu 
eating the patients and their families 
in the importance of regular dosage 
and laboratory studies. The drugs 
were not continued when such coopera- 
tion was lacking. 

While this study was concerned ex- 
clusively with the use of sulfonamides 
as prophylactic agents, it seems per- 
tinent to say something regarding their 
penicillin. Having 
started with sulfonamides five years 


comparison with 
ago, we have continued this form of 
therapy in order to obtain an adequate 
series for evaluating its efficacy. We 
have had no personal experience with 
penicillin, but our results with sul- 
favorably with 
those reported for penicillin, hence the 
two drugs appear to be equally effec- 
There are certain practical con- 
siderations, however, that makes it ap- 


fonamides compare 


tive. 
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ar to us that sulfonamides are supe- 
Peni- 
cillin has not been used long enough 
et for a complete evaluation but it is 
noteworthy that there have been recent 
penicillin-resistant strep- 
which has been one of the 
objections raised as to sulfonamides. 
The faet that penicillin prophylaxis 
costs about $100.00 a year cannot be 
ignored by the average clinie group or 
family. Finally, penicillin has the dis- 
advantage of being far more effective 
when well before meals. This 
adds to the problem of this form of 
therapy in eases where children cannot 
be reached and given medicine at odd 


hours. 


or in some ways to penicillin. 


reports of 


tocoeen!® 17 


viven 


CONCLUSIONS 


1. A brief historical review of sul- 
fonamide prophylaxis in inactive rheu- 
matie fever is presented with mention 
of recent comparisons with penicillin. 

2. A group of 


Richmond Rheumatic Fever Clinie was 


190 cases from the 
studied for recurrence rate and signs 
of toxicity on sulfanilamide, sulfadia- 
zine, and Gantrisin prophylaxis. 

3. Three and seven-tenths per cent 
of the total 
sulfonamide drug. 
period of twenty-four months on sul- 

idiazine and eleven months on Gan- 


had a recurrence on a 


During an average 


isin, there was a recurrence rate of 
2.9 per cent on sulfadiazine and 1.5 per 
(The average pe- 


ent on Gantrisin. 


RHEUMATIC 
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riod of each case followed was forty- 
four months. ) 

4. The complications of therapy were 
leukopenia in about 6 per cent on either 
drug. No related urinary symptoms 
were found. A few allergies and inter- 
current illness are discussed. 

5. The advantages and disadvantages 
of sulfadiazine and Gantrisin are about 
equal in the dosage used here. 

6. The striking decrease in recur- 
rence rate to 3.7 per cent contrasts 
sharply with a somewhat parallel group 
reported in 1948 from the same clinic 
with 61 per cent recurrences. 
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BENIGN LYMPHOID HYPERPLASIA OF THE RECTUM 
sARBA, IT, M.D. 


Cuicaco, Iu. 


YMPHOMATOUS 
rectum have been reported with 


lesions of the 


increasing frequency in the last sev- 


eral years. That many of these lesions 


are apparently benign has been em- 
phasized in several excellent reviews.’ 

The problems of classification of the 
lymphomatous tumors on the basis of 
rigid histological criteria are apparent 


from the eonfusion in nomenclature. 


As a consequence it would seem de- 


sirable to replace a relatively static 


ceoneept of these lesions with a more 


dynamie orientation. A concept en- 


tirely free of confusion must await 


clarifieation of the etiology of these 


lesions, however. Recent 


reviews by 


Custer and Bernhard, Symmers,’ 
Helwig and Hansen,* and Jackson and 
Parker” have done much to elarify the 
natural course and behavior of lym- 
phomatous lesions. This clarification 


has been facilitated by the presenta- 


tion In these reports of cases illustrat- 
ing the coexistence of two lymphomas 
or the transition from one type to 
another. 

The lability of these diseases renders 
the management and prognosis of any 
one patient a difficult problem. Sim- 
ple lymphoid hyperplasia is intrinsi- 
cally a benign lesion, but may also 
represent the earliest change seen in 
lymphoid tissue in whieh a more malig- 
hant 


lymphoma is developing. Lym- 


phosarcoma and Hodgkin’s sarcoma 


are extremely malignant. Giant fol- 
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licular hyperplasia is intrinsically be 
nign but extremely labile. The cours: 
of the lymphatic and monocytie leu 
kemias and Hodgkin’s paragranuloma 
and granuloma is rather variable. 


These variations serve to emphasize 


that detailed ease study and histologi 
eal examination to determine the pr 
dominant cellular and clinical picture 
are a necessity for appropriate man 


agement of sueh eases. The following 


case reports emphasize several of the 


clinical problems these patients pre 
sent to the physician. They also serve 
that, although 


lyvmphomatous lesions of the rectosig 


to illustrate isolated 


moid have been reported most often 


in the adult, this diagnosis must be 


seriously considered in the differentia! 
diagnosis of rectosigmoid lesions in the 


pediatric patient. 
CASE REPORTS 


Benign Lymphoid Hyperplasia of 
the Rectum 


D. L. (374-797), a 9-year-old whit 
female, was admitted to the Researe! 
and Edueational Hospitals of the Uni 
versity of Illinois on Dee. 12, 1950 
Four weeks prior to admission a yel- 
lowish mucoid discharge from the rec 
tum was noted. Examination else 
where had revealed several polypoid 
lesions in the reetum just above the 
pectinate line. A biopsy was take 
after proctoscopy ; barium enema co! 
firmed the findings and failed to revea 
other pathology. The patient de 
veloped a fever of 104° F. immedi 
ately after the biopsy which subside: 
spontaneously. A diagnosis of lym 
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shosarecoma was made from the biopsy 
nd the patient was referred to this 
hospital. 

The patient had an appendectomy 
at age 214 years. The maternal grand- 
mother had an abdominal-perineal re- 
section of the rectum for rectal cancer 
in 1949. Exeept for the continued 
mucous discharge the past history was 
otherwise noncontributory. 

Physical examination revealed sev- 
eral diserete, nontender, freely mova- 
ble, anterior cervical lymph nodes. 
There were several carious teeth. 
Rectal examination revealed three 
firm, wide-based, wartlike, nontender 
lesions just proximal to the pectinate 
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and throat cultures showed no patho- 
gens. National Institute of Health 
swabs failed to demonstrate the pres- 
ence of Oxyuris vermicularis ova. 
There was no oceult blood in the stool. 
Intradermal skin tests for tuberculosis 
and _ histoplasmosis were negative. 
Chest x-ray showed a nonspecific in- 
crease in the bronchovaseular mark- 
ings. Barium enema demonstrated a 
defect in the mucosal folds at the 
pectinate line. Proetoscopy to 20 em. 
showed two polypoid lesions covered 
with normal mucosa at the pectinate 
line. These were about 5 mm. in 
diameter. Biopsies were taken from 
each. 





Fig. 1. 


line. These were not fixed to the peri- 
reetal tissue. There were no other 
hnormalities on physical examination. 

Laboratory study revealed the fol- 
owing: Urinalysis was negative. 
'lemoglobin was 12.5 Gm. per cent. 
llematocrit was 38 per cent. The 
lood count was 4.22 million and 6,850 
‘ukoeytes per cubie millimeter. Dif- 
erential count showed neutrophils 50 
er cent, monocytes 6 per cent, lym- 
hoeytes 39 per cent, eosinophils 4 per 
ent, and basophils 1 per cent. Nose 


Examination of the biopsy speci- 
mens revealed compact polypoid strue- 
tures with a moderately fibrosed sub- 
mucosa surrounded with a mucosal 
layer, containing sparse glands in 
places due to displacement by lym- 
phoid tissue in nodular form with 
large secondary centers. <A represen- 
tative section is shown in Fig. 1. 

Attempts to excise the remaining 
portions of the still palpable polypoid 
lesions were unsuccessful as they were 
flattened out under the normal mucosa 














330 THE JOURNAL 


when the proctoscope was introduced. 
Therefore, the patient was discharged, 
and when seen on Feb. 12, 1951, only 
one of these lesions was palpable. The 
patient developed measles after this 
visit. At subsequent examinations no 
lesions were palpable in the reetum. 
The child has been symptom-free ex- 
cept for a slight nonspecific mucoid 
vaginal discharge commonly seen in 
preadolescent females. There has been 
no change in the peripheral ade- 
nopathy. 

The pathological picture of benign 
lymphoid hyperplasia and the absence 
of any evidence of systemic or local 
disease permitted a diagnosis of benign 
lvmphoid hyperplasia of the rectum. 


‘** Benign’? Lymphoid Hyperplasia of 
the Ree tosiqgmoid 


R. B. (331-341), a white male, born 
July 29, 1936, was first admitted to 
the Research and Edueationai Hospi- 
tals on Aug. 12, 1947. In 1940 he had 
been examined and a moderate degree 
of nontender cervical adenopathy, 
hepatosplenomegaly, and an enlarged 
abdomen noted. A blood count and 
tubereulin skin test at that time were 
reportedly normal. The cervical ade- 
nopathy fluctuated rather markedly in 
size and in early 1941 he was found 
to have polypoid masses in the rectum. 
No other symptoms could be elicited 
and there apparently had been no 
fever throughout the course of the ill- 
ness. A clinieal diagnosis of Hodg- 
kin’s disease was made and roentgen 
therapy was given to the cervical 
glands. There was no appreciable 
change in the course except for the 
occurrence of multiple respiratory 
tract infections including three epi- 
sodes of pneumonia until 1944 when 
he began to have intermittent episodes 
of crampy abdominal pain. This per- 
sisted to June, 1947, when an appen- 
dectomy was performed. At this time 
marked enlargement of the retroperi- 
toneal lymph nodes causing partial 
obstruction of the sigmoid colon was 
noted. After the operation the child 
developed constipation and a mucoid 
rectal discharge. 
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The remainder of the history, th 
family history, and social history wer 
noncontributory. 

Physical examination on admission 
revealed a well-healed right rectus in 
cisional sear, a mild seborrheic derma 
titis, a smooth firm liver and spleer 
palpable 2 and 6 em., respectively, 
below the right and left costal mar 
gins. There were small firm freely 
movable lymph nodes in the axillae, 
inguinal regions, and the anterio: 
cervical chain. The lower abdomen 
was somewhat distended. There was 
a firm nodular mass in the left 
lower quadrant that seemed to be 
within the sigmoid colon. Rectal ex 
amination revealed multiple firm 
nodular lesions lining the rectum in a 
solid layer from 3 em. proximal to the 
anus as far as the examining finger 
could reach. There was definite nar- 
rowing of the rectum. Proctoscop) 
was limited to 10 em. by this narrow 
ing but confirmed the findings noted 
on rectal examination with no normal 
mucosa visible due to the extensive 
“polyposis.” It was the opinion oi 
several examiners that these lesions 
were malignant. 

Laboratory investigation revealed 
the following: The blood count showed 
4.3 million erythrocytes and 11,000 
leukoeytes per cubie millimeter. The 
differential count showed 73 per cent 
neutrophils, 12 per cent monocytes, 15 
per cent lymphoeytes, 2 per cent eosin 
ophils. Urinalysis was normal. The 
erythrocyte sedimentation rate (Win- 
trobe technique) was 26 mm. in on 
hour. Agelutination reactions for tv 
phoid, paratyphoid A and B, proteus 
OX,.. and brucellosis were negative 
The cephalin flocculation test was neg 
ative in forty-eight hours and th 
thymol turbidity was 20 units. The 
serum albumin was 4.5 and serum 
globulin 4.3 grams per cent. Thi 
blood nonprotein nitrogen was 24 mg 
per cent. Examination of the bon 
marrow revealed no abnormality 
Roentgenographie examination of th: 
chest, long bones, ard upper intestina 
tract revealed no abnormalities 
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arium enema with air contrast dem- 
onstrated an extremely irritable colon 
ost marked in the distal portions. 


Fig. 


(here was narrowing of the sigmoid 
nd reetum. Mucosal defects sugges- 
ive of pseudopolyposis and dentate 
lefeets suggestive of ulceration were 
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present from the anus through the 
sigmoid. Due to poor emptying it was 
impossible to determine adequately if 


these findings extended as far as the 
splenic flexure. The enlarged liver 
and spleen were noted during these 
studies. Biopsies of the rectosigmoid 


lesions were taken in August and No- 
vember of 1947. One axillary node 
was biopsied in September, 1947, and 
a cell block was made of the rectal 
discharge. 

The examination of the rectal dis- 
charge was not diagnostie revealing 
only many free polymorphonuclear 
and small round cells and a_ heavily 
infiltrated piece of mucosa. The biop- 
sies from the rectosigmoid consisted of 
firm brown or tan tissue fragments 
about 1 em. in diameter. Microseopic 
examination of the biopsies in August, 
1947, showed tissue of polypoid form 
with massive infiltration of the mucosa 
and submucosa with lymphocytic cells 
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was less marked and more nodula 
with better defined secondary centers 
A representative section is shown it 
Fig. 3. 

The axillary node _ biopsied was 
rather firm. The eut surface was a 
homogenous pale tan. Microscopically, 
a moderate lymphoid hyperplasia with 
poorly defined cortical centers was 
noted. The sinuses were wide and 
very active with marked proliferation 
of the litoral cells and infiltration by 
numerous polymorphonuclear cells in 
some areas. The node is basically on 
of active lymph drainage with moder 
ate lymphoid hyperplasia. <A_ repre 
sentative section is shown in Fig. 4. 





associated with rather ill-defined see- 
ondary centers. <As a result of the 
lvmphoid hyperplasia both displace- 
ment and loss of glands as well as 
elongation and marked hyperplasia of 
the remaining glands were noted. A 
representative section is shown in Fig. 
9 


The microscopic examination of the 
tissue from the biopsy in November, 
1947, showed the same picture as that 
of August 
were less marked. 
tortion of the glands. 


except that the changes 
There was less dis- 
The infiltration 





infiltration in thé 
rectal lesions with the presence ol 
large vesiculated nuclei in some cells 
was rather disturbing. Plasma cells 
and eosinophils which were present 
in some sections are not uncommon in 
lesions of the intestinal tract. In the 
absence’ of fibrosis, and 
marked distortion of the normal archi 
tecture, it was felt that this pathologi 
eal picture was one of extensive benig! 
lvmphoid hyperplasia. The lymp! 
node presented a clear-cut picture o! 
benign lymphoid hyperplasia. 


The degree of 


necrosis, 











ee 





The clinical picture, however, was 


nant proeess and a diagnosis of low- 
vrade lymphosarcoma was considered 





lthough a definite diagnosis could not 


‘yvmptoms of partial intestinal obstrue- 
the evidence that this was 
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probably a widespread process, surgi- 
cal intervention was not considered 
indicated. From Jan. 15 to Mareh 18, 
1948, roentgen therapy totaling 450 





roentgen units was administered to 
the pelvic areas. In February, 1948, 
the patient developed a serosanguine- 
ous rectal discharge that cleared by 
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the completion of the roentgen ther- 


apy. There was a gradual improve- 
ment in the local findings with the 
stools becoming normal in size and 


consistency but with urgeney and at 
times incontinence. The mass in the 
sigmoid area smaller, more 
freely movable, and readily identified 
as the sigmoid colon. By September, 
1948, the rectal lesions were smaller 
and could be identified as discrete 
nodular lesions instead of parts of a 
large mass. It was estimated that 
there had been about a 50 per cent 
improvement. There was no signifi- 
eant change in the peripheral ade- 
nopathy or hepatosplenomegaly. 


became 


The child was not seen again until 
July, 1951, at which time the findings 
were essentially as recorded above ex- 
cept that the entire deseending and 
sigmoid colon was thickened, nodular, 
and less freely movable. During this 
interval he had been completely free 
of symptoms. Roentgenographic 
studies were essentially as described 
in the previous study, again inade- 
quate for definite delineation of the 
extent of the lesions up the descending 
Biopsy specimens were ob- 
tained from the rectosigmoid on July 
12 and Oct. 24, 1951. 

Five pieces of gray and tan tissue 
were obtained at biopsy in July, 1951. 
Microscopic examination of represen- 
tative sections showed the same gen- 
eral picture as that seen in August and 
November of 1947 and described above. 
Mieroseopiecally, there was a more dif- 
fuse infiltration of lymphocytic cells 
and the secondary centers were less 
well defined than seen in the sections 
obtained in 1947. <A_ representative 
section is shown in Fig. 5. 


colon. 


Only one “polyp” was obtained in 
October, 1951. This was a firm white 
piece of tissue with a stalk. Microsco- 
pically, there was little difference from 
the specimen obtained in November, 
1947. Fig. 6 shows a representative 
section. 

Both biopsies were 
represent benign lymphoid 
plasia pathologically. 


considered to 
hyper- 
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The asymptomatie course has cor 
tinued exeept for a minor rectal hem 
orrhage after the last biopsy which dix 
not require therapy. Surgical inter 
vention is still not considered war 
ranted as there is no evidence of malig 
nant degneration. Future manag 
ment will depend upon the symptoma 
tology manifested by the patient and 
the findings on examination and b’ 
serial biopsies. 
DISCUSSION 

The includes al 
tumors made up of lymphoid tissue, 
leukemic. In 
any one patient the histological pic 


term lymphoma 


malignant, benign, or 
ture will not only vary at different 
times but at any one time may show 
lesions representative of several of the 
following more classical pictures and 
the 
stage to the next. 


less definite transition from one 
Fig. 7 is an attempt 
to diagram this dynamie concept. 
Lymphoid hyperplasia consists es 
the 
and/or in the number of the lymph 
There is no destruction and 
only minimal distortion of the norma! 
architecture. Mitotic figures and pleo 
morphism are present to variable de 


sentially of an increase in size 


follicles. 


grees. These benign changes may per- 
sist in this form or undergo complete 
resolution to a 
malignant form of lymphoma. 
phoid hyperplasia is the earliest 
change seen in the development of the 
malignant lymphomas. When it is 
present in a submucosal area causing 
a mass, the resulting lesion has been 


more 
Lym- 


or transition 


termed variously a benign lymphoma 
lvmphadenoma, lymphadenoid polyp 
or benign lymphoid polyp. 

Giant follicular hyperplasia is dif 
ferentiated from lymphoid hyperplasi: 
by the much more extensive hyper 
plasia with marked variation in the 
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There 
obliteration of many or all of the 
The follicles 
e delineated by a zone of closely set, 
staining lymphocytes which 
may broken in places. Mitotic 
forms are common and the cell type 


e and shape of the follicles. 
vmph cords and sinuses. 


deeply 
be 


varies from shadow eells to large lym- 
All changes are limited to 
the lymph follicles. 


phoeytes. 


This form of lymphoma is intrinsi- 
cally benign causing symptoms only 
by pressure on vital structures when 
the hyperplasia is marked or located 
The lymphoid 
tissue involved may be localized early 


in a eritical position. 
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malignant lymphoma should be sus- 
pected. 
The histological classification of 


Hodgkin’s disease suggested by Jack- 
son and Parker® and modified by Cus- 
ter and Bernhard’ is based on the pre- 
dominant cellular pattern. The oceur- 
rence of different patterns in different 
areas of lymphoid tissue as well as in 
local areas at any one time may lead 


to a false classification if based on a 
single or inadequate biopsy. The 
clinical course of Hodgkin’s disease is 


partial remissions 
with subsequent exacerbations termi- 


nating fatally after a period varying 


characterized by 






















become involved ineluding the spleen 


in most eases. The significance of this 
esion lies in the frequeney with which 
1 more malignant form 


ansition to a 


lymphoma has been noted. Custer 
nd Bernhard® 
viewed this subject, noting the tran- 
tion to any of the forms of Hodgkin’s 
sease, lymphatie leukemia, and lym- 
Giant 
asia can be relatively well controlled 

ith therapy. In known 
ses which become resistant to such 
erapy the development of a more 


and Symmers’ have 





losarcoma. follicular hyper- 


roentgen 












but ultimately many different areas from months to many years. 
- MONOCYTIC LEUCEMIA 
LEUCEMIA SARCOMA 
BENIGN 
LYMPHOID 
HYPERPLASIA 
a 
GIANT 
FOLLICULAR 
HYPERPLASIA 
HODGKIN'S 
HODGKIN'S PARAGRANULOMA 
Fig. 7.—A diagrammatic representation of the dynamic relationship between the various 


lymphomas. 


paragranuloma is the 


form of Hodgkin’s dis- 


Hodgkin’s 
most benign 
The 


and the eliniecal course is longer with 


ease. lesions are more localized 
more minimal symptomatology than in 
The pattern of lymphoid 
hyperplasia is altered by the forma- 
tion of sheets of lymphoid cells with 
partial to complete destruction of the 
normal follicle pattern. The predomi- 
nant cell is the small lymphocyte with 
plasmocytes, reticulum cells, and Reed- 
but rela- 


other forms. 


Sternberg cells in 


tively small numbers. 


present 





Hodgkin’s granuloma is the elassi- 
cal form of the disease. The course is 
usually more abbreviated and the sys- 


Hep- 


atosplenomegaly usually oceurs 


temic symptoms more marked. 


earlier in those eases in which the ab- 
dominal lvmph nodes are mainly in- 
volved in contrast to when mediastinal 
nodes predominate. The histological 
pattern is characterized by obliteration 
of the normal architecture and the ap- 
pearance of more Reed-Sternberg cells, 
reticulum cells, plasmoeytes, and 
eosinophils than are seen in paragranu- 
lomas. Extension to the capsule may 
occur. Varying degrees of necrosis 
and fibrosis are always present. 


Hodgkin’s 


reticulum cell sareoma are classified 


sarcoma and_ so-called 


together as Hodgkin’s sarcoma. Reed- 
Sternberg cells do not oceur in the 
predominantly reticular e ell forms. 
Both show considerable variation in 
the histological pattern from a _ well- 
differentiated reticulum cell pattern to 
a markedly anaplastic syneytial pat- 
large, 


tern. Lymphoeytes, small or 


predominate. This is the most malig- 
nant form of Hodgkin’s disease. 

The transitior of one form of 
Hodgkin's disease to another, the pos- 
sible transition from all forms to 
lymphosarcoma, and the transition to 
lymphatic and monocytie leukemia 
have been well discussed in several 


reviews.” 


Lymphosarecoma generally runs a 


short course. There is complete de- 
struction of the normal lymphoid fol- 
licle pattern by a dense infiltration of 
either predominantly small or large 
lvmphoeytes with infiltration of the 
surrounding tissues. There is no in- 
crease in the reticulum. Necrosis is 


commonly found. This process tends 
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to extend by direct invasion but metas 
tases do oceur. 

Lymphosareoma often develops 
follicular 
The transition from lymphosareoma to 


from giant hyperplasia 
lymphatie leukemia oceurs and _ vie 
Lymphatie leukemia may also 
undergo transition to Hodgkin’s dis 
The histological picture in the 
lymphoid tissue involved in lymphatic 


versa. 


ease.'° 
leukemia is the same as that seen wit! 
lymphosarcoma and the two must 
differentiated by study of the periph 
In the 
lvmphatie leukemia the pre 


eral blood and bone marrow. 
ease of 
dominant cell seen in the lymphoid tis 
sue is the same as that found in the 
bone marrow and the degree of cell 
differentiation depends upon the type 
of leukemia. 

The importance of aecurate inter 
pretation of the histological picture in 
conjunction with intensive and eon- 
tinual evaluation of the total elinical 
picture is well illustrated in the case 
ot D. L. eited above. The initial diag- 
nosis of lymphosarcoma with the asso- 
ciated poor prognosis was very dis 
turbing to the family. This interpre 
tation is understandable, however, be- 
cause, as pointed out by Heller and 
Lewis,* the histological picture of be- 
nign lymphoma of the rectum illus- 
trated in Fig. 1 resembles malignant 
lesions of this area. There is destrue- 
tion of the muscularis mucosa pre- 
sumably due to pressure atrophy. As 
the Ivmphoid follicles of the gastro- 
intestinal tract normally have no eap- 
sule, the interpretation is made moré 
difficult. The lack of a capsule per 
mits some diffusion of lymphocytes 
Primary lymphoma of the rectum is 
rare but as part of a general malig 
nant lymphoma is more common tha? 
histologiea! 


benign lymphoma. The 
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diagnosis must be based on the pres- 
enee of the essentially normal archi- 
tecture of the hyperplastic follicles. 
In order to determine that the local 
lesion is not the early manifestation 
of a more malignant form of lym- 
phoma, which may already be present 
elsewhere in the lymphatic tissue, a 
thorough evaluation of the patient is 
initially and at repeated 
intervals. The work of Burke, Lavela, 
and Kaump" indicates that infeetion 
may be a factor in lymphoid hyper- 


necessary 


plasia and should be considered in the 
evaluation of the total picture. 

The reviews by Helwig and Hansen‘ 
and Li' point out that the benign lym- 
the 
or multiple. 


phoma of rectum may be single 
There may be no symp- 
toms or there may be bleeding, mucous 
discharge, pain, diarrhea, or constipa- 
They emphasize that these are 
not recur 
after excision, and may resolve spon- 
While this is true in the 
majority of the eases there are rela- 


tion. 


benign lesions which do 


taneously. 
tively few cases which have been ob- 


Recog- 


nizing the variable course which may 


served longer than five vears. 


characterize any lymphoma, these pa- 
tients should be studied carefully for 
long periods to detect early and more 
malignant changes that may develop, 
and for the oeceurrence of new lesions. 
rectal lesions 


Wherever possible all 


diagnosed benign lymphoid hyper- 
lasia should be removed surgically. 
the a. B. 
ted presents benign 
inieal picture. While the histologi- 


| pieture is interpreted as benign 


The disease, in ease of 


above, a less 


mphoid hyperplasia the extensive in- 
ilvement of the bowel with general- 


ed lymphadenopathy and _hepato- 
lenomegaly is more suggestive of 
lodgkin’s granuloma. The response 
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to x-ray is compatible with this diag- 
nosis also. Symmers’ and Ewing” 
have both reviewed a condition first 
described by Briquet in 1838 and ques- 
termed ‘‘gastrointestinal 
pseudoleukemia.’’ The picture pre- 
sented by this condition is one of ex- 
tensive lymphoid hyperplasia of the 
lymph follicles of the gastrointestinal 
tract with resultant polypoid lesions 
crowded so closely together that the 
normal mucosal pattern is completely 
obliterated. This 
ment may extend from the base of the 


tionably 


extensive involve- 
tongue to the anus or involve only a 
portion of the gastrointestinal tract. 
There is associated lvmphadenopathy 


and hepatosplenomegaly of varying 
degree due to the generalized lymph- 
oid hyperplasia. The symptoms 


manifested by the patients may in- 
clude melena, diarrhea, constipation, 
partial obstruction at 
varying sites along the gastrointestinal 
tract, or a mucous discharge from the 
The lesions respond well to 
roentgen therapy. 


complete or 


rectum. 


into 

It 
can best be considered a transitional 
from simple lymphoid hyper- 
plasia to one of the more malignant 
In the eases reported to date 
this transition has not proceeded to 
the more malignant lymphomas dur- 
ing the periods of observation. Green, 
in the Sniderman’s 
paper® on benign lymphoma of the 
which 


Where does this condition fit 
the elassification of lymphoma? 


form 


patterns. 


discussion of 


rectum, mentioned a case in 
there was a large area in the rectum 
of benign lymphoid hyperplasia which 
-aused definite narrowing of the rec- 
tum. Several biopsies had confirmed 
the diagnosis. It became necessary to 
resect the lesions at which time the 


sections revealed lymphosarcoma at 
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the base of the lymphoid hyperplasia. 
Unfortunately no photographs of the 
included but this 


represent an example of a malignant 


sections were may 
lvmphoma developing from extensive 
simple lymphoid hyperplasia instead 
of persisting as the picture described 
above in case R. B. The appearance 
of eosinophils, plasma cells, and many 
atypical and pleomorphie lymphocytes 
B. cited 


above is of little significance as these 


in the seetions from ease R. 


findings are common in lesions of the 
bowel wall. 

The elinieal picture in R. B. is most 
suggestive of Hodgkin’s granuloma. 
The history of eleven years’ duration 
of the findings with no progression 
and some resolution after roentgen 
therapy three years ago is less com- 
The biop- 
sies are not compatible with such a 
On the other hand, the pie- 


involvement of 


patible with this diagnosis. 


diagnosis. 
ture of widespread 
lymphoid tissue is not compatible with 
the diagnosis of benign polypoid 
lymphoid hyperplasia of the rectum. 
This clinical picture is therefore con- 
sidered a transitional stage between 
lymphoid hyperplasia and one of the 
The 
be cautious therefore 
without 


more malignant lymphomas. 
prognosis must 
but the 


malignant 


prolonged course 


transition may be con- 
sidered encouraging. 

It is apparent that surgical excision 
of the such cases 


intestinal lesion in 


as R. B., except in the treatment of 
complications, will be of no value as 


The 


management of the case will perforce 


the disease is a disseminated one. 


be limited to symptomatic treatment 
by roentgen therapy or chemotherapy. 
The exact therapy should be varied, 
depending upon the histological pic- 
ture and the patient’s response at any 
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one time. Other supportive measur 
will be needed from time to time wit 
the hazard of intestinal obstructio 
or hemorrhage being ever present. 


The 


these is facilitated by a concept o 


management of cases such as 
lvmphoma that includes in its frame 
work the dynamie factor of transition 
another. At th 
same time the physician in accepting 


from one form to 
such a concept must also accept the 
continual 
servation of the patient in order to 
detect any transition. The prognosis 
given the patient at any one time ma) 
The life expect 
one of the 


responsibility of close ob 


have to be changed. 


ancy of a patient with 


lymphomas can be greatly increased 
with proper treatment, both definitive 
and supportive. 

Isolated lymphomas which are not 
extensive and 
generalized involvement of the lymph 
oid tissue may be excised surgically 
The more malignant and more widely 
lymphomas are best 


show no evidence of 


disseminated 

treated with 
chemotherapy. 
malignant -the 
poorer the response to therapy. 


roentgen therapy or 

Unfortunately th« 
lymphoma the 
The 


response to any therapy must be ver) 


more 


critically assessed in view of the wide 
variations in the natural course of all 
these lesions. In the case of benign 
lvmphoid hyperplasia true cures ar 
to be expected. In other lymphomas, 
treatment must be considered palli 
ative although in some eases cure is 


apparently effected. Palliative treat 


ment in some instances will be com 
patible with a relatively good lif 
expectancy. 


SUMMARY 


One case of benign lymphoid hype 
plasia of the rectum is presented, wit! 
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polypoid 
sions and apparent spontaneous reso- 


e formation of several 


ition. One ease is presented showing 
roentgen study complete oblitera- 

on of the normal mucosal pattern in 

the reetosigmoid associated with hep- 
atosplenomegaly and generalized 
is eon- 


lvmphadenopathy. This case 


sidered a transitional form between 
benign lymphoid hyperplasia and one 
of the 


Good results were obtained with pal- 


more malignant lymphoma. 


liative roentgen therapy. <A _ serous 
discharge from the rectum should 
always suggest the possibility of a 





lymphoma of the rectosigmoid. 

A dynamic concept of the lymphom- 
atous diseases is outlined to facilitate 
management of 


understanding and 


individual eases. 


: The author is greatly indebted to Dr. 
Cecil A. Krakower, Professor of Pathology, 
; University of Illinois College of Medicine, 
for the histological interpretation of the 


pathological specimens obtained by biopsy. 
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APLASTIC ANEMIA 


FOLLOWING 


TWO DAYS OF 


CHLORAMPHENICOL THERAPY 


Case REPORT OF 


CoMMANDER Tuomas E. Cone, JR.., 


4 FATALIty IN 


4, 6-YEAR-OLp Giri 


AND COMMANDER Sou M. ABELSON, 


Mepican Corps, UNrtrep STATES Navy 


RECENT editorial coneerning 
A blood dy serasias' associated with 
chloramphenicol therapy prompted 
this report. <A fairly 
extensive search of the literature did 
not reveal any report of a fatality due 
to aplastic anemia after a short course 
of treatment with chloramphenicol. 
Previous reports have the 
development of aplastic anemia after 
prolonged and intermittent use of this 
drug in the adult patient.* * * 


publication of 


deseribed 


CASE REPORT 


A 6-year-old Caucasian girl was 
admitted to the U.S. Naval Hospital, 
Philadelphia, Pa., Feb. 5, 1952, be- 
eause of a petechial rash of the arms 
and legs associated with bleeding gums 
of about two weeks’ duration. She 
was well until the middle of Deeember, 
1951, when she developed a febrile ill- 
ness which was unrecognized for two 
days as the prodrome of rubeola. Dur- 
ing these two days, prior to the ap- 


pearance of the rash, she was given a 


250 mg. capsule of ehloramphenicol 
four times daily for two days. The 
total dose of this drug was 2 Gm. 


Prior to the first dose of chlorampheni- 
col she was given a 250 mg. eapsule of 
imme- 


aureomyein which was vomited 
given 


diately. No other drugs were 
during either the prodromal or eXan- 
thematous phase of her illness, with 
the exception of an occasional 0.3 Gm. 
tablet of acetylsalicylie acid (aspirin). 
The patient’s father was a physician 


Fron the Pediatric Service of the I s 
Naval Hospital, Philadelphia, Pa. 

rhe opinions or assertions contained in this 
urticle are the private ones of the writers and 
are not to be construed as official or reflecting 
the views of the Navy Department or the 
naval service at large 
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and was certain that she had not re 
ceived chloramphenicol prior to this 
illness. 

She had recovered completely from 
the measles by the second week of 
January, 1952. In the next few weeks 
she became progressively paler and 
listless. Her parents noted that she 
bruised easily and that she had fre 
quent nosebleeds for the first time in 
her life. The gums bled so easily that 
brushing her teeth with a toothbrush 
was no longer possible. 

The past and family histories wer 
noneontributory. There was no history 
or family history of hay fever, urti- 
caria, asthma, or blood dyserasia. Her 
only previous illness was an attack of 
otitis media treated with penicillin 
three years before the present illness. 
Physieal examination revealed a well 
developed and well-nourished pale gir! 
who weighed 62 pounds. She had an 
extensive petechial rash over the arms 
and legs. Seattered petechiae were 
seen in the roof of the mouth. The 
gums were boggy and over most of the 
teeth there were dried blood clots. 


Jaundice was not apparent. The 
spleen was not enlarged. Over th 
thighs and calves were many large 


ecchymotie areas. The Rumpel-Leede 
phenomenon was strongly positive. 
The erythrocyte count on admission 
was 1,750,000 with 5.5 Gm. hemo- 
globin. The leukocyte count was 5,400 
with 10 per cent neutrophils and &9 
per cent lymphocytes. There was 1 
eosinophil. The platelet count was 
100,000. Reticuloeytes numbered 1.2 
per cent. She had a prolonged bleed- 
ing time and poor clot retraction. Di- 
rect Coombs test was negative. Uri- 
nalysis was within normal limits. A 
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CONE AND ABELSON: 


me marrow smear three days after 
admission showed a striking absence of 
platelets. There were only 6 platelets 
in the whole slide. Megakaryocytes 
were absent except for one with poor 
nuclear morphology. The myeloid 
and erythroid elements were essen- 
tially normal. A second bone marrow 
slide five days later also revealed the 
marked paucity of megakaryocytes. 
The erythroid and myeloid elements 
appeared hyperplastic at this time. 
The peripheral blood counts continued 
to be paneytopenic. Representative 
peripheral blood counts during hospi- 
talization are listed in Table I. Dur- 
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myeloid and erythroid elements. The 
megakaryocytes were virtually absent. 
She received two more courses of 
corticotropin (ACTH) and eortisone 
therapy (20 units of corticotropin 
[ACTH] twice a day for fourteen 
days followed by 10 mg. of cortisone 
four times a day for a similar period). 
On May 12, 1952, she went into coma 
with fixed dilated pupils and marked 
nuchal rigidity. Her body was cov- 
ered with many new petechiae and 
blood was noted oozing from her nos- 
trils and gums. She died four hours 
later with central nervous 
system hemorrhage. 


signs of 


TABLE I. SUMMARY OF HEMATOLOGICAL FINDINGS 

DATE HG GRANULO- LYMPHO- MONO EOSINO 

1952 R.B.C. GM. W.B.C. | PLATELETS CYTES % CYTES % | CYTES PHILS 
Feb. 5 1,750,000 5.5 5,400 100,000 10 89 1 
Feb. 11 2,500,000 7.5 4,100 116,000 4 96 
Feb. 18 3,100,000 10.0 8,000 76,000 3 96 1 

Feb. 25 3,000,000 7.5 3,400 86,000 3 94 1 9 
Mar. 5 1,500,000 6.0 2 400 110,000 17 R32 
Mar. 13* 3,200,000 9.0 4,300 118,000 7 90 3 

Apr. 3 3,300,000 8.5 4,500 66,000 7 93 
Apr. 29 1,980,000 6.5 $450 55,000 10 90 
May 6 1,700,000 6.0 2,100 50,000 3 97 


*First count after splenectomy. Patient 


yperation. 


ing the entire period the patient re- 
ceived about two blood transfusions 
weekly as well as corticotropin 
(ACTH) 20 units twice a day for 
fourteen days followed by cortisone 10 
mg. four times a day for the same 
length of time. As demonstrated in 
Table I this treatment had little effect 
on her blood count. <A splenectomy 
was performed Mareh 12, 1952, be- 
cause of the possibility of hypersple- 
nism. Little change was noted in the 
patient’s health after this operation. 
Despite blood transfusions, twice a 
veek, her blood counts manifested con- 
‘tantly a depression of all formed 
blood elements. Her course was in- 
xorably downhill with frequent epi- 
sodes of unexplained fever, treated 
vith penicillin, melena, hematemesis, 
ind showers of petechiae over the 
body. Bone marrow slides obtained 
wo months after hospitalization 


showed marked marrow arrest of both 


received 1200 ml. of blood the week prior to 


Necropsy was limited to a sternal 
marrow biopsy. The histopathologic 
examination of the marrow smear 
showed a predominance of fat and 
only about 5 to 10 per cent cellularity. 
The cells present were all in the eryth- 
rocyte series and nonsegmented. 
There were no cells of the granulocytic 
series and no megakaryocytes. 


COMMENT 


The secondary or toxic form of pur- 
pura occasionally noted after measles 
was considered at the time of the pa- 
tient’s original hospitalization. The 
consistent depression of all the formed 
blood elements in the peripheral 
smears with the rapid inexorable 
downhill course made this diagnosis 
untenable. The diagnosis of aplastic 
anemia was consistent with the clini- 
eal and laboratory data. Drugs have 
been considered the most likely cause 











of this form of anemia. With the 
exception of the one capsule of aureo- 
mycin, which was vomited immedi- 
ately, and a few acetylsalicylic acid 
(aspirin) tablets, the only drug the 
patient received prior to illness was 
chloramphenicol. Warnings of the 
possibility of bone marrow depression 
following chloramphenicol administra- 
tion have appeared.’ The presence of 
the nitrobenzene radical in this drug 
led Smadel* to warn of its potential 
danger as a hemopoietic toxin. In a 
recent report of fatal asplastie anemia 
in children’ it was stated that those 
who died of this disease had on previ 

ous oeeasions received relatively small 
doses of chloramphenicol for minor ill- 
nesses. Another recent article con- 
tinued to support the generally ae- 
cepted belief that aplastic anemia has 
usually followed prolonged intermit- 
tent chloramphenicol therapy..° Our 
fatality differed from these observa- 
tions in that the drug was given for 
only two days to a child who had never 
received chloramphenicol prior to her 
present illness. 


SUMMARY 


A fatal ease of aplastic anemia fol- 
lowing two days of chloramphenicol 
therapy in a 6-year-old girl who had 
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never received this drug previously is 
reported. 
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\CUTE 


GANGRENOUS APPENDICITIS 





IN A PREMATURE INFANT 


LIEUTENANT (JG) JOHN F. Meyer, MepicaL Corps, UNITED STATES 
NAVAL RESERVE 


HE purpose of this paper is to 
present the rare occurrence of an 
cute gangrenous appendicitis, present 
in a premature infant of 1,590 grams. 
\ssociated with this lesion was what 
we considered a prepylorie stenosis, or 
pylorospasm. 
CASE REPORT 
Baby girl P. was born on Aug. 3, 
1951, weighing 3 pounds 9 ounces 
1,590 grams). Examination immedi- 
ately after birth revealed an appar- 
ently healthy premature infant. The 
mother was a 28-year-old multipara, 
this being her second pregnancy. Her 
prenatal course was uneventful, al- 
though she did have mitral heart dis- 
ease. The delivery was done under 
spinal anesthesia, no premedication, 
and an adequate episiotomy. At the 
time of birth there was no evidence of 
any infection in the mother, and her 
post-partum course was entirely devoid 
of any complications, either of an in- 
feetious or cardiac nature. 
The infant was placed in an incu- 
hator. Routine premature care was 
given, ineluding vitamin K, suction as 
necessary, gradual introduction of feed- 
gs (the Breck feeder being used), 
nd good nursing care. For three days 
her progress was excellent, with no 
pisodes of eyanosis, temperature ele- 
ation, vomiting, or diarrhea. Stools 
vere noted on the third day, described 
s soft and yellow. On the fourth day 
me regurgitation was noted. By the 
[th day this regurgitation had de- 
loped into vomiting following each 
itempted feeding. Gastric feeding 
aiter lavage) and tincture of bella- 
onna brought immediate relief. How- 
ver, gastric distention appeared and 
id not subside. A flat plate of the 


y 
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abdomen revealed the stomach to be 
largely distended with gas. A normal 
amount of gas appeared to be distrib- 
uted through the small and _ large 
bowel. The picture was interpreted 
as consistent with pylorospasm, or early 
hypertrophic pylorie stenosis. 

During the next twelve hours vomit- 
ing recurred and it became necessary to 
use subeutaneous fluids to combat de- 
hydration. Penicillin was started be- 
eause of the probability of an aspira- 
tion pneumonia. However, as the in- 
fant’s eondition was becoming worse 
and attempts to relieve the abdominal 
distention were not very successful, 
surgery was decided upon. No tem- 
perature elevation had been noted up 
to this time. 

Under local anesthesia, a 2 em. in- 
cision was made in the right upper 
quadrant of the abdomen. The pylorus 
was in spasm but the typical olive- 
sized tumor of hypertrophic pyloric 
stenosis was not present. The pyloric 
musculature was incised, and immedi- 


ate passage of the stomach contents 
int» the duodenum was apparent. Be- 
¢ » of the eritical condition of the in- 
fe further exploration was decided 
aga and the abdomen was closed. 
Pos ative management consisted 


of subeutaneous fluids, penicillin, oxy- 
gen, and constant attention in the in- 
cubator. After twelve hours the infant 
was retaining fluids and dilute feed- 
ings were started. L.owever, his gen- 
eral condition remained poor, with in- 
tervals of cyanosis. An ecchymotic 
area appeared for 2 em. around the 
perianal region which later appeared 
gangrenous. More abdominal] disten- 
tion, vomiting, and cyanotic episodes 
occurred. A rapid downhill course en- 


sued that ended in death at the age of 
9 days (twenty-four hours postopera- 
tively). 
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An autopsy* was obtained. The 
pertinent findings were as follows: The 
body was that of a normally developed, 
somewhat poorly nourished, prema- 
ture, white, female infant, weighing 
1.400 grams and measuring 39 em. in 
length. The em. vertical upper 
midline abdominal sear was noted, 
showing firm partial healing with no 
local inflammatory reaction. Sur- 
rounding the anus was a shallow, wide 
uleeration of the skin, 2 by 3 em., with 
a somewhat dry black margin. On 
opening the abdominal cavity, no free 
fluid was found. Thin fibrous adhe- 
sions were present between the under 
surface of the abdominal surgical in- 
cision and the underlying transverse 
The stomach was completely 
collapsed and empty with normal mu- 
The pylorus was not grossly hy- 
pertrophied. There was no gross evi 
dence at the time of autopsy of the 
musele-splitting, longitudinal surgical 
incision performed on the _ pyloric 
sphincter, but black silk suture tying 
omentum pylorus was noted. 
(Microscopic section failed to show the 
typical musculature hypertrophy.) 
The small intestine showed minimal 
dilatation with bile-stained soft mate- 
rial. No constricting congenital bands 
or other obstructions were found. The 
appendix, 1.8 em. in length, was of a 
fish-hook shape, and presented exten- 
sive, thin, fibrous, periappendiceal ad- 
hesions. Its distal half appeared soft, 
gray brown, and gangrenous, being 
sharply demareated from the contrast- 
ing proximal half which was dark red 
and edematous. There was marked 
thickening of tissues about the appen- 
diceal artery. There was no free pus 
about the appendix. The cecum, as- 
ecending and transverse colons were 
moderately dilated by soft fecal mate- 
rial, while the descending colon, sig- 
moid, and reetum were constricted and 
quite empty. No gross anomalies were 
demonstrated in the abdomen. 


99 


colon. 


cosa. 
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Lieutenant Com- 
MC, United States 


*Autopsy performed by 


mander Charles Bratenahl, 
Navy 
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DISCUSSION 


The rarity and high mortality of ap 
pendicitis in the neonatal period ar 
well known. The truth of this state 
ment has been demonstrated by man) 
studies. Abt’ in 1917, in a review of all 
eases of appendicitis in children, found 
seventy-two cases under the age of 2 
years, and only twenty cases under the 
age of 3 months. Wilson,’ after re- 
viewing the literature, found only fif- 
teen cases under the age of 4 weeks, in- 
cluding four designated as prenatal. 

The high mortality in this age group 
is emphasized by Greene,* who, on a 
study of 194 cases under the age of 10 
years, presented a mortality of 44 per 
cent in those under the age of 2 vears. 
Such high mortality has been reported 
by many authors.** ** 

The incidence of appendicitis in pre 
mature (and prenatal) infants is ex- 
tremely low, very few eases having 
been reported. Wilson* reported four 
neonatal all the infants died. 
The author’s personal experience con- 
sists of one prenatal case; the infant 
recovered after surgery at 4 weeks of 
age, after having been treated for B. 
coli septicemia. Engstrom® reports a 
case of appendicitis in an_ infant 
weighing 1,290 grams. This infant 
died on the twenty-fourth day of life 
without benefit of surgery. 


cases; 


This high mortality rate ean be cor- 
related with the high incidence of 
peritonitis. Packard and MecLauthlin,' 
in an analysis of 329 cases of appendi- 
citis in children, found a 51 per cent 
incidence of local peritonitis and a 62 
per cent incidence of diffuse peritonitis 
in those patients under the age of 4 
years. The high incidence of peri- 
tonitis has been attributed to several! 
factors. These include lack of devel- 
opment of the omentum’ *®°® which 
leaves the peritoneal cavity somewhat 
unprotected, the relative large size of 
the appendix as compared to that of 
the intestinal tract, with a meager 
blood supply rendering it more vulner- 
able to gangrene, and the thin-walled, 
inelastic appendix due to a predomi 
nance of lymphoid tissue, leading to 
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easy rupture. However, the most im- 
tant factor stressed is the difficulty 
and lateness of diagnoses. 

Early symptoms such as refusal to 
eat, irritability, pyrexia, and constipa- 
tion should be regarded suspiciously. 
lt is usually the later symptoms of 
peritonitis, sueh as vomiting and ab- 
dominal distention, with which the di- 
agnoses are made. 

In the ease reported, the question of 
pylorie stenosis was raised as the dis- 
tention was almost entirely gastric. An 
obstruction was evident and surgical 
intervention was required. The surgi- 
cal risk was great, and the relief of the 
apparent obstruction at the pylorus 
deterred any further exploration. Au- 
topsy findings, however, revealed the 
major pathology. The etiology here is 
most likely prenatal but its exact na- 
ture is quite obseure. 


CONCLUSION 
1. A ease report is presented of the 
unusual oeeurrence of an acute gan- 
srenous appendicitis in a premature 
infant weighing 1,590 grams. 
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2. A review of some literature on 
this subject is presented, together with 
a diseussion. 
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CONFERENCE AT THE RAYMOND BLANK MEMORIAL HOSPITAL 
FOR CHILDREN, DES MOINES, IOWA 


Lee Forrest Hitt, M.D., Cuter or Pepiatric STAFF 


Dr. Hitt.—Our first two patients 
this morning are older children whose 
stories have much in common, but 
whose diagnoses are quite dissimilar. 
Dr. Couchman, would you tell us about 
the first case? 

Case 1. Acute Leukemia Simulating 
Rheumatic Fever 


Dr. Poitier CoucHMAN (Resident). 

This patient is a 17-year-old farm 
boy who was admitted to this hospital 
on Sept. 5, 1951, with the chief com- 
plaints of fever and of joint pains 
which had their onset some two and 
one-half months ago. The referring 
physician thought he probably had 
rheumatic fever, but wished to have 
this verified. He had been quite well 
until the latter part of June, 1951, 
when he developed an upper respira- 
tory tract infection after swimming in 
a local lake. He was treated with 
penicillin and recovered, and remained 
well until July 20 when he sud- 
denly developed pain in the right an- 
terior chest. Ile was hospitalized in 
his home town. An x-ray showed 
pneumonia, and his sedimentation rate 
was found to be elevated. Antibiotics 
had no effect upon this illness. Pain 
developed in both hips and knees and 
in the left shoulder, but there was no 
swelling or redness of the joints. The 
right chest pain subsided, only to be 


followed by a pleuritie type of pain 
in the left anterior chest. 
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After seven days of hospitalization, 
a probable diagnosis of rheumatic 
fever was made by the family physi- 
cian, and 200 mg. orally of cortison 
daily was begun. <A dramatic sub 
sidence in fever and symptoms 
promptly followed. The sedimenta 
tion rate became normal. He was dis 
charged from the hospital on August 
11 with instructions to continue thi 
cortisone at home and to restrict his 
activity. Some two weeks later the 
drug was stopped for one twenty-four- 
hour period. His temperature rose to 
101.8° F., and the joint pains re 
turned. Cortisone was resumed, but 
this time his symptoms were not con 
trolled and he was referred to this 
hospital for further evaluation. There 
is nothing in his past or family his 
tory of significance. 

Physical examination was remark 
able only in the paucity of positiv: 
signs. As you see, he is a well-nour 
ished muscular youth. He does not 
appear ill, nor did he at the time ot 
his entrance examination. His color 
was good. His temperature was 99.0 
F.; pulse, 112; and blood pressur 
130/86. There was painful and defi 
nite limitation of external rotation o! 
the left hip and there was deep tender 
ness to palpation over the left scapula 
All other joints moved freely and 
there was no swelling or redness 0! 





any of them. The heart was not en i 
larged nor was there enlargement 0 
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ny of the lymph nodes. The teeth 
vere in good repair, and the nose and 
throat were negative. Neurological 
examination, including eye grounds, 
was negative. 

A number of laboratory examina- 
tions were made during the patient’s 


stay in the hospital. His initial red 


blood count was 4,430,000 and the 
hemoglobin was 13.9 grams. His 


white blood count was 10,000 with 62 
per cent neutrophils, 5 per cent band 
cells, 29 per cent lymphocytes, and 4 
monocytes. Repeated white 
counts and differential 
made. On September 19, two 
weeks after admission, his white blood 
count was 3,150 and two days later it 
2,300. At this time the differ- 
ential count showed 27 per cent neu- 
trophils, 15 per cent band eells, 56 per 
lymphocytes, and 2 per 
Examination of the 
smears by the hospital hema- 
tologist showed adequate platelets—by 
count, 208,708—and no immature 
His red blood count was 4,290,- 
and the hemoglobin was 11.7 
The sedimentation rate (Wes- 
tergren method) varied from 51 to 88 
mm. per hour. Repeated blood cul- 
tures negative. Agglutination 
studies with typhoid O and H, para- 
typhoid A and B, proteus OX,,, and 
brucellosis antigens were all negative. 
Cold agglutinins absent. The 
heterophil antibody titer was normal. 
Urinalysis on several occasions showed 
no abnormality. The Mantoux tuber- 
eulin test was negative. Spinal fluid 
examination was normal. Total serum 
protein was 6.9 grams, with albumin 


2.7 


per cent 


blood smears 


were 


was 


cent cent 
monocytes. 


stained 


cells. 
000 


grams. 


were 


were 


globulin grams, 
albumin-globulin ratio 1.6. Alkaline 
phosphatase was 1.7 Bodansky units. 
Repeated electrocardiograms were also 


4.2 grams and 
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normal. X-ray films of the chest, hips, 
skull, and sinuses were negative. No 
abnormality of the heart silhouette 
could be made out on fluoroscopic or 
roentgenographie study. 

The temperature showed daily eleva- 
tions to 100° F. the first four days of 
his hospitalization, then a gradual in- 
erease in the daily spikes appeared 
and by the thirteenth hospital day, his 
104° F. He de- 
veloped localized tenderness over the 
right anterior iliac spine, over the 
erest of the left ilium, and above the 
right eye on his skull. The skin in 
these regions appeared normal except 


temperature was 


for slight localized edema in the tender 
area above the The areas re- 
mained tender for three to five days 
and then improved spontaneously. 
Aside from his fever and these tender 
areas, remained un- 
changed throughout his hospital stay. 

He was given a four-day course of 
salicylate therapy with no apparent 
effect upon his temperature or on the 
pain. 


eye. 


his condition 


Dr. Hitt.—The patient’s age of 17 
years places him in that narrow zone 
of “no man’s land” between pediatric 
and adult medicine. To bring in an 
“adult” point of view, Dr. Glomset has 
kindly consented to come over from 
the internal medicine service to discuss 
the differential diagnosis. I should 
tell you that he has been given no ad- 


vance information about the ease. Dr. 
Glomset. 
Dr. DanireL A. Gtomset (Inter- 


nist).—My discussion today will differ 
from the usual case analysis in that 
I have had no time to organize my 
thoughts. I will therefore, 
my mental peregrinations as I sat here 


describe, 


listening to the case presentation. 
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This case illustrates a situation dis- 
cussed before the American College of 
Physicians in 1949, namely, fever of 
undetermined origin. The conclusions 
of that 


not 


session were that if one could 
make a diagnosis with ordinary 
tests in two or three days, it was best 
to allow four to six weeks to elapse. 
Then, the diagnosis would usually. be 
lot of 


been performed on this patient. 


tests have 


Most 


easy to establish. <A 


of them have been within normal 
limits. This costs the patient a lot of 
money. Perhaps the best test is the 


test of time. 

This patient presents a problem of 
prolonged fever unresponsive to anti- 
bioties. Such a situation narrows our 
field of consideration. 

One might think first of brucellosis. 
farm. 
to 


aureomyein and is usually associated 


| understand he works on a 


Brucellosis is often responsive 


with a positive serum agglutination. 
Two blood eultures were reported neg- 
ative at the end of ten days and the 
laboratory here is acutely aware of the 


brucellosis problem. It is true that 
sternal marrow cultures may be posi- 
tive when agglutinations and _ blood 


cultures are negative; nevertheless, we 


can almost eliminate brucellosis from 


consideration. 


Tuberculosis might also be unre- 


sponsive to the usual antibioties. If 
tuberculosis were the disease in ques- 
tion, it would probably be of the 
bovine type because of the negative 
chest x-ray. The bovine type is rare 
in Iowa, so I certainly feel that his 


illness is not tuberculosis. 

Another elass of febrile illness un- 
to the the 
It is entirely possible that 


responsive antibioties is 
neoplastic 
Hodgkin's disease, leukemia, or cancer 


could be responsible for this illness. 
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Cancer rarely produces such a clinica! 
picture in this age group. I have a 
patient with leukemia with an elevated 
white and 
athy or hepatosplenomegaly, hence 


count no lymphadenop- 
the absence of these physical findings 
may not eliminate leukemia. The pa- 
tient may have leukemia, lymphosar- 
coma, or Hodgkin’s disease. 

Rheumatie fever also be 
the 
You may also have thought of this pos- 
taken 
He 
have had rheumatic pneumonia at the 
This is the right 
Migratory 


un- 
antibioties. 


may 


responsive to usual 


sibility because you have SO 


many electrocardiograms. could 
onset of his illness. 
age for rheumatic fever. 
pains are present in rheumatie fever. 
Lack of response to salicylates speaks 
against rheumatie fever, but the drug 
may not have been administered for a 
long enough trial period. He proba- 
bly does not have rheumatie fever, but 


we cannot eliminate it completely. | 


do not believe serum agglutinations 
would be of diagnostic value. 
A few more febrile illnesses unre- 


sponsive to antibiotics come to mind. 
The 
acute disseminated lupus erythemato- 


collagen diseases—particularly 


sus may present such a picture. The 
course here seems too long for the 


usual acute disseminated lupus ery- 
thematosus. I do not anticipate finding 
this condition. Nor would I consider 
trichinosis. There is no history of asso- 
ciates similarly affected, and no eosino- 


little likelihood 


Still’s disease as the joints show no par- 


philia. There is of 
ticular damage. 

One striking feature in his case his- 
Of course 
It re- 
lieves Hodgkin’s, rheumatie fever, leu- 


tory is relief by cortisone. 


‘ 


cortisone relieves “everything.” 


kemia, lupus erythematosus, and bru- 


cellosis. 
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In summary, this boy has had fever, 
pneumonia, pain in the chest, both hips, 
knees, and shoulders, and recurrent, 
subeutaneous nodules. X-rays, blood 
tests, eleetroeardiograms have been of 
If I were 
caring for him, I would assume that he 


little help in the diagnosis. 


had rheumatie fever and would keep 


ten days, and if the fever was not re- 
lieved, would give cortisone a prolonged 
trial. 

Dr. Hitt.—Thank you Dr. Glomset. 
Your remarks the 
work-up we have. done on this patient 


about expensive 


are certainly apropos. In defense, I 
ean only say that we were searching 
or some lead that would put us on the 
right track. 
lone first what we did only two days 


Perhaps we should have 


We did a bone marrow aspira- 


igo 


tion which showed a preponderance of 





arge cells with large nuclei and seanty 
resembling immature 
The hematological diag- 


‘ytoplasm 


ymphoeytes. 








€ 
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nosis is highly suspicious acute lym- 
phoeytie leukemia. 
We have presented this patient to- 


day because his case illustrates so well 


several facts about leukemia. The 
first is the ease with which it may be 
confused with rheumatie fever. See- 


ond, splenomegaly, lymphadenopathy, 





llodgkin’s disease, or some type of anemia, and thrombocytopenia may all 
malignaney, in mind. I would treat be absent early in the disease, but 
him with heavy doses of salicylates for characteristic changes be present in 

Fig. 1 (Case 1).—Bone marrow tissue. Peripheral blood smears normal. Note two 
islands of marrow tissue containing no fat. No megakaryocytes are present. The marrow 
s completely overrun with immature cells, mostly lymphoblasts. 


the bone Likewise, blast 


forms may be absent in the peripheral 


marrow. 


blood, but present in the bone marrow. 
Dr. Fife, will vou tell us about the 


next case? 


Case 2. Disseminated Lupus 
Erythematosus Simulating 
Rheumatic Fever 
Dr. Reep Fire (Resident).—This 
patient is a 16-year-old white female 
Raymond Blank Memo- 


who entered 


rial Hospital with the complaints of 


nausea, fatigue, anorexia, migratory 


muscle pains, an eight-pound weight 
loss, and a history of intermittent low- 











grade fever for two and one-half 
months preceding admission. The on- 
set of her symptoms immediately fol- 
lowed a severe sunburn. Two weeks 
before admission, the family physician 
was consulted because of soreness in 
the left leg, hip, and neck. At this 
time he noted albuminuria and hema- 
turia. The urinary findings did not 
clear following penicillin therapy. As 
the diagnosis of rheumatie fever was 
entertained, the patient was referred 
to this hospital for further study. Past 
history revealed repeated bouts of 
middle ear infection and mastoiditis. 
There was no history of exposure to 
tuberculosis. There had been no chills 
or dysuria. Neither raw milk nor well 
water had been ingested. 

The physical examination on admis- 
sion showed an alert girl, with good 
The blood 
pressure was 110/80. The tempera- 
ture was 101° F. The pulse was 80 
and it was regular. 


eolor, and in no distress. 


There was a 
residual pink searring of the forehead 
and arm from exposure to sun. An 
area of atrophie skin was noted over 
Gingivitis was 
marked. There was evidence of chronic 


the jugular notch. 
bilateral otitis media. A funduscopic 
examination was negative. There were 
several enlarged cervical lymph nodes. 
The heart and lungs were normal. The 
liver edge was barely palpable. There 
was no evidence of edema or of joint 
or muscle tenderness or swelling. 
Neurological examination was within 
normal limits. 

Laboratory studies were as follows: 
red blood count 4,500,000; hemoglobin 
14.2 grams; white blood count 3,700 
with 50 per cent neutrophils, 47 per 
eent lymphocytes, and 3 per cent 
Repeated white blood 
counts over a three-week period showed 


monocytes. 
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a persistent leukopenia with coun 
never exceeding 5,000. On one occa 
sion the differential showed 10 per cent 
band cells. Sedimentation rate was 
88 mm. per hour. <A smear of thé 
peripheral blood was normal. Ade- 
quate platelets were observed. Cathe 
terized urine showed a specific gravity 
of 1.010; albumin, 1 gram; white blood 
cells, 2 plus; red blood cells, 1 plus 
Hyaline and granular casts were 
present. Repeated urinalyses showed 
persistent microscopic hematuria, al- 
buminuria, and eylindruria, and the 
specific gravity of random specimens 
was never above 1.017. Blood urea 
nitrogen was 19 mg. per cent; total 
serum protein, 5 grams with albumin 
2.8 grams and globulin 2.2 grams: 
albumin-globulin ratio, 1.2. Serology 
was negative. Retrograde pyelograms 
were normal. Ureteral urine speci- 
mens were negative on _ eulture. 
Bladder urine obtained at the time of 
pyelography yielded EZ. coli on culture. 
The intradermal tuberculin test was 
negative. Agglutination studies were 
not done. Bone marrow aspirations 
were studied and will be diseussed sub- 
sequently. 

The patient’s course in the hospital 
was marked by an undulating type of 
fever with a maximum elevation to 
103° F. 
pitalized, pain, redness, and swelling 


Shortly after she was hos- 


of the interphalangeal joints of the 
fingers occurred. On the thirteenth 
hospital day (after a diagnosis was 
made), cortisone therapy (15 mg. 
every six hours) was begun. A re- 
markable remission of symptoms oc- 
curred. 


Dr. Hitt.—Dr. Byrum has prepared 
a differential discussion of this patient. 
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Dr. R. J. Byrum (Resident).—In 
the differential diagnosis of a pro- 
mged febrile such as this 
ne, tuberculosis must be considered. 
\gainst this, is the negative skin test, 
10 known contact with tuberculosis, a 
negative family history of the disease, 
and the use of pasteurized milk from 
Syphilis can 
be ruled out on the basis of a negative 
Typhoid fever is a 


course 


tubereulin-tested cows. 
serological test. 
possibility; however, her course has 
been too long and she lacks the apathy 
this disease. 
gastrointestinal 
It is, how- 
ever, possible to have typhoid fever 
The 
and urine cultures were nega- 
tive for the typhoid organism. One 
should be brucellosis. 
Again, the course in our patient is too 
long for an initial febrile reaction of 
brucellosis. The febrile episodes may 
last for one to two weeks, followed by 
periods of remission. The sedimenta- 
‘ate is usually normal in this 
Our patient’s blood cul- 
negative. the 
brucella organisms are difficult to re- 
Infectious mononucleosis should 
Against this is the 
leukopenia which has been present 
throughout. Although leukopenia is 
frequent early in the disease, a leuko- 
cytosis is eventually present. The pro- 
longed febrile course is also against in- 
The blood 
smears were negative for the Downey 
‘ells. The spleen was not palpable; 
ind, in about 50 per cent of the cases, 
his organ ean be palpated. Unfor- 
tunately, a heterophil antibody titer 
vas not done. Sarcoidosis might be 
‘onsidered. Fever is not usually seen 
n this condition; and, despite wide- 


accompanies 
and 


which 
Splenomegaly 
symptoms are also lacking. 
manifestations. 


without these 


blood 


suspicious of 


tion 
condition. 
tures were However, 
cover. 


be thought of. 


fectious mononucleosis. 
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spread involvement in sarcoidosis, the 
symptoms are more minor and 
significant than those which we have 
here. Hyperglobulinemia, 
philia, and often adenopathy, along 
with cutaneous and osseous lesions, are 
a part of the picture. Acute glomeru- 
lonephritis is a possibility with the 
findings of albuminuria, 
casts, and a somewhat 
gravity. However, her course is not 
that of an acute hemorrhagic nephritis. 
There is usually oliguria, nitrogen re- 
tention, edema, and some degree of 
Leukemia is a 
this 


less 


eosinu- 


hematuria, 
low specific 


hypertension present. 
possibility. In favor of 
leukopenia and the presence of band 
cells in the smear of peripheral blood. 
Bone marrow examination would prob- 


is the 


ably settle this problem. 

Another group of diseases to be con- 
sidered is the collagen or rheumatoid 
group. Scleroderma can be excluded 
as there are no typical skin changes, 
which, by this time, should be present. 
Dermatomyositis also has diagnostic 
hematuria, 
usually 


However, 
albuminuria, and arthralgia 
do not occur. The white blood count 
is normal to elevated in that disease. 
Periarteritis nodosa would probably be 
associated with a secondary anemia by 
this time. Leukocytosis, eosinophilia, 
ecchymosis, and, oftentimes, nodules 
along the course of the blood vessels, 


skin changes. 


are found in this condition. 

One could make a diagnosis of rheu- 
matie fever in this patient using Jones’ 
criteria, as the girl has one major find- 
ing in migratory polyarthritis and two 
minor findings—the sedi- 
mentation rate and fever. Leukopenia, 
albuminuria, hematuria, and the lack 
of cardiac involvement, however, are 
against this diagnosis. Rheumatoid 
arthritis should be mentioned. Against 


elevated 
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this are the urinary and white blood 
count findings. 

The disease that best fits the history 
and physical findings in this 16-year- 
old girl is the acute systemie form of 
disseminated lupus erythematosus. 
Symptoms first appeared after a severe 
Cutaneous lesions be 


sunburn. may 


absent in this form of the disease as 
they are in this patient. Prolonged 


fever, pains in the museles and joints, 
and hema- 
turia are characteristie of the disease. 


It 


females. 


leukopenia, proteinuria, 


shows a for 
In 


three cases reported, twenty-two were 


predilection young 


twenty-two of twenty- 


in females, and eighteen of these oe- 
curred in the second and third decades 
of life. The youngest was 7 years of 
age. Pericarditis, endocarditis, pleuri- 


tis, glomerulonephritis, perisplenitis, 
perihepatitis, degenerative changes in 
the 


anemia, and leukopenia may all be part 


skin, necrosis of lymph nodes, 


of the picture in this disease. Fi- 
brinoid degeneration of the collagen 
and ground substance is the basie 


pathologie lesion. 

We strongly suspected lupus before 
a bone marrow study was done a few 
days ago; and we were not surprised 
to have our suspicions confirmed by 
the demonstration 
a 

5) 


aration (Fig. 2 


of characteristic 


cells in a bone marrow prep- 


Dr. Hin. 
in my medical school days, Dr. John 


A good many years ago 


Morse emphasized the importance of 
examining the urine and the ears in 
children with unexplained _ fever. 
Later, blood cultures and spinal fluid 
examination, especially in young in- 


Now it would seem 


fants, were added. 
that 
ineluded as a profitable place to look 


the bone marrow should also be 
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in children with prolonged unex 
plained fevers. Dr. Birge, would you 
tell us a little about what ean lx 


learned from examination of the bon 
marrow? 


Dr. R. F. Birce (Pathologist ).—Per 
haps I ean best illustrate the value ot 
sternal puncture in febrile illnesses by 
citing a few recent experiences. 

In the case under consideration, th 
diagnosis of lupus erythematosus was 
Dr. Ile, 


asked evi 


Kelly’s mind. 


look 


foremost in 


therefore, me to for 
dence of this disease. 

When we examined marrow smears 
made at the bedside, we saw neutro 
philie left shift, and that 


Ilowever, we also placed 


is about all 
about 1 ¢.c. 
and blood in 
tube. After 
the 


called buffy coat of hematopoietie cells. 


of aspirated bone marrow 
a Wintrobe 
centrifugation 


hematocrit 
we obtained So- 
Smears prepared from the buffy coat 
about forty-five minutes after sternal 
puncture showed a peculiar change 
We found so-ealled “L. E.” 
One observes 


cells as de 
scribed by Hargraves.’ 
sticky clumps of neutrophilic leuko 


cytes. One finds that some of these 
leukocytes have phagocytosed large 
rounded bluish masses of poorly 
stained nuclear material. Such de- 


generating nuclei are seen in various 
stages of digestion. 

As you mentioned, we have studied 
recently the marrow of a boy who had 
unexplained fever. This boy’s periph- 
eral blood failed to show the presence 
of blasts or stem cells that we could 
expect to find in acute leukemia. How- 
ever, the marrow picture was strik- 
ingly abnormal. Mounted microscopic 
sections of his marrow showed marked 
cellularity such as one sees in leuke- 


mia. Smears showed the presence of 
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irge numbers of lymphoblasts and a 
paucity of normal erythropoietie and 
eranulopoietie forms. 

Not long ago a Negro boy, aged 
about 16 years, was admitted to the 
hospital with a_ febrile 
We 
cranulomatous lesions in his marrow, 
that 


several weeks’ duration. found 


and strongly suspect they are 


CONFERENCE 


illness’ of 


to say that one should exercise his best 
judgment in selecting laboratory aids 
and that this dictum 
applies to sternal puncture. Some fail 
the facet that 
puncture is occasionally a most useful 


in diagnosis, 


to appreciate sternal 


procedure. On the other hand, a few 
have ordered the procedure indiscrim- 
inately with little benefit. 





Fig. 2 (Case 2).—Bone marrow tissue. 
f engulfing extracellular nuclear mass. 
lL..." cell. 


tuberculous. A younger boy was seen 
n this hospital a few months ago; in 
iis marrow we found tiny granulomas 
that constituted a histologie manifesta- 
tion of brucellosis. 

(tranulomatous lesions oceur in the 


one marrow in tuberculosis, brucel- 


osis, histoplasmosis, sarcoidosis, and 
There is not 
the 
other condi- 


Suffice it 


erhaps other entities. 


ime to enlarge upon value of 


narrow examination in 


tions such as the anemias. 





Polymorphonuclear 
Lower right-hand photomicrograph shows typical 


leukocytes in various stages 


FOLLOW-UP REPORT ON CASES | AND 2 


The patient in Case 1 was started on 
200 mg. daily of cortisone as soon as 
acute leukemia 


the diagnosis of was 


established. Fever and sedimentation 


rate promptly returned to normal 
levels, and joint pains and tender areas 
disappeared. He was discharged to 
Sixteen days later a repeat 


bone marrow aspiration showed no evi- 


his home. 


denee of leukemia and the sedimenta- 
tion rate was 1 mm. per hour. 











He was again seen ten days later 
and this time all symptoms were re- 
turning and the tip of his spleen was 
palpable. However, no immature 
lymphocytes were demonstrable in a 
peripheral blood smear. Cortisone was 
increased to 300 mg. daily. His 
parents took him to another institution 
where the diagnosis of leukemia was 
confirmed and he was sent home to 
continue on cortisone. 

Approximately five weeks after 
starting cortisone and while at home 
he suffered a sudden severe gastroin- 
testinal hemorrhage from which he 
died. 

The patient in Case 2 was also put 
on cortisone and discharged home. Al- 
though the immediate result was com- 
plete remission of symptoms, she died 
from her disease a month or so later 


at home. 


Case 3. Hepatic Cirrhosis 


Dr. Hitt.—Our next patient is a 
39-month-old boy whom we have fol- 
lowed sinee early infaney. What 
seemed at first to be a simple problem 
has now turned into a rather difficult 
one. We are presenting him this 
morning because a decision has to be 
made as to what should be done next, 
and we shall weleome any suggestion 
any of you care to make. Dr. Pucci, 
will you tell us about this patient? 


Dr. Mary Pucct (Resident ).—R. S., 
aged 39 months, was first seen in this 
hospital when he was 6 weeks of age 
because of gradually increasing jaun- 
dice, first noticed when he was 3 weeks 
of age. His parents stated that he 
had also had symptoms of a cold for 
the past three weeks. Otherwise he 
was asymptomatic. At birth he 
weighed 8 pounds 8 ounces and at 6 
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weeks of age, 11 pounds 3 ounces 
There was nothing unusual in th 
prenatal, natal, or postnatal periods 
He was receiving an evaporated mil! 
formula with added vitamins, and his 
intake was considered satisfactory. 

The family history was negativ: 
His mother was Rh positive, and he 
Wassermann test done during het 
pregnaney was negative. She had re 
ceived no transfusions or injections ot 
plasma, nor had she received any form 
of drug therapy during her preg- 
naney. 

Physical examination showed an 
alert, active, deeply jaundiced infant 
The liver edge was palpable 3 em. be 
low the costal margin and the spleen 
tip was palpable. There were no other 
abnormal findings except for the stools 
which were light in color, but only 
occasionally clay-colored. The urin 
was dark in color. 

His red blood count was 3,730,000: 
hemoglobin, 11 grams; white blood 
count, 14,950 with 16 per cent seg 
mented cells, 70 per cent lymphocytes, 
and 4 per cent monocytes. Urinalysis 
was negative on two oceasions. Thi 
Kline test on both parents and the 
baby was negative. The baby was Rh 
positive. The initial ieterus index was 
54.1 units and the direct van den 
Bergh was 11.7 mg. per cent. The 
urine gave a positive test for bile and 
for bilirubin. Urobilinogen was ab- 
sent in the first stool specimen 
examined, but on all subsequent exam 
inations gave a positive test. Tests for 
bilirubin in the stool always gave a 
positive reaction but no quantitativ: 
estimations were carried out. Test of 
the red cells for fragility gave a nor 
mal result. 

A number of liver function tests 
were done. Cephalin-floceulation was 7 
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3 plus in twenty-four and forty-eight 
hours. Thymol flocculation was +1. 
Cholesterol was 263 mg. per cent, and 
cholesterol esters 174 mg. per cent. 

\lkaline phosphatase was 12.1 Bodan- 
sky units. Total protein was 5.44 
grams of which albumin comprised 
1.74 grams and globulin 1.70 grams. 
Prothrombin time was normal. The 
serum phosphorus was 5.5 mg. and 
urea nitrogen 18.6 mg. per cent. The 
heterophile antibody titer was 1:56. 

During the next month of observa- 
tion, the baby’s condition remained 
practically unchanged. A trial of 
magnesium sulfate by duodenal 
catheter was made but with no im- 
provement. It was finally agreed that 
the most likely diagnosis was incom- 
plete obstruction of the biliary tract, 
and exploratory laparotomy was 
recommended. This was carried out 
when the baby was 3 months old. The 
liver was moderately enlarged. The 
upper portion of the common bile duet 
appeared to be distended, measuring 
6 to 7 mm. in diameter. A fibrous veil 
covered and obstructed the distal por- 
tion of the common duct which was 
only 2 mm. in diameter. The fibrous 
tissue was divided, salt solution in- 
jected to demonstrate patency, and the 
wound closed. Unfortunately no 
biopsy was made of the liver. 

Postoperatively the baby did well 
ind it was thought the jaundice was 
clearing when he was discharged home 
welve days later. The direct van den 
Bergh on this day was 3.0 mg. per 
‘ent. 

He was seen from time to time in the 
uutpatient department. Growth was 
xeellent, but the liver remained en- 
arged and the seclerae were never free 
rom some degree of icterus. On one 
these occasions a needle biopsy of 





‘ - 


the liver was done. Little information 
was obtained, for microscopic exam- 
ination of this particular specimen 
showed only increase in the fibrous 
stroma. 

When he was 16 months of age he 
was again admitted to the hospital with 
the complaints that of late his appetite 
had become poor, he was irritable, and 
his gain in weight had slowed down. 
This time the liver was larger than 
ever, now being palpable some 5 em. 
below the costal margin. Jaundice was 
still evident, and the parents said the 
stools had gradually become large and 
clay colored. X-rays of the wrists 
which were done for bone age revealed 
the somewhat surprising finding of 
typical rickets. The parents insisted 
that he had received his usual vitamin 
supplement regularly. Serum ealeium 
was 7.8 mg. per cent and phosphorus 
was 2.94 mg. per cent. It was felt 
that this represented hepatic rickets 
and was the result of poor fat absorp- 
tion. Alkaline phosphatase was 69.1 
Bodansky units. A Bromsulphalein 
test gave a 30 per cent retention in 
forty-five minutes. 

In addition to the teaspoon of poly- 
vitamins (Mead’s) which he had been 
receiving daily, 16 drops of Drisdol, 
sodium citrate, and citric acid were 
prescribed. When next seen five 
months later at the age of 21 months, 
he appeared greatly improved. Jaun- 
dice was not evident, his rickets had 
healed, and he was above average in 
both weight and height (3414 pounds, 
and 331% inches). The liver edge was 
4 em. below the costal margin and the 
spleen was not palpable. Total serum 
bilirubin was 1.1 mg. per cent with 0.7 
mg. direct and 0.4 mg. indirect. There 
was 40 per cent Bromsulphalein reten- 
tion. Cholesterol was normal. Total 
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Fig. 3 (Case 3).—Roentgenogram of wrists. Showing rachitic changes at distal ends of uln 
and radius Hepatic rickets Patient aged 16 months. 








Fig. 4 (Case 3) Five months later at age 21 months; rickets healed. 
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serum protein was 6.71 grams with 


3.02 grams of albumin, and 3.69 grams 


of globulin. Albumin-globulin ratio 
was 0.80. Alkaline phosphatase was 


14.9 Bodansky units and serum phos- 
phorus had risen to 5.7 mg. per cent. 
Cephalin flocculation was 1 plus in 
twenty-four hours, and thymol floecu- 
lation was 4 plus. 

Ie until 36 
months of age when he was again ad- 
mitted to the hospital following an 
accident. The liver 
palpable 2 em. below the costal margin. 


continued to do well 


automobile was 
Ilis spleen was now noted to be con- 
siderably enlarged, being palpable 5 
the margin. _ The 
sclerae were again icteric. His red 
blood count was 3,370,000; hemoglobin, 
93 grams; and white blood count 
6,100. Total serum bilirubin was 5.9 
mg. per cent with 3.5 mg. direct and 


em. below costal 


2.4 mg. indirect. There was 45 per 
cent Bromsulphalein retention, and 
cephalin flocculation was 4 plus. The 


child was asymptomatie and remained 
in the hospital only one day. 

Now, at 39 months of age, he is in 
the hospital for a fourth time. 
for a poor appetite he was apparently 
well until ten days prior to admission 
when his abdomen began to, enlarge 
On phys- 


Except 


rapidly and progressively. 
examination, abdomen 
tense with what appeared to be fluid. 
The liver edge was 3 em. and the 
spleen 7 em. below the costal margin. 
Both were firm and nontender. His 
sclerae were icteric and generalized 


ical his was 


pallor to a severe degree was striking. 
The red blood count 1,950,000; 
iemoglobin, 4.1 grams; and white 
blood eount, 4,300. The platelets num- 
ered 122,400, and there were 2.9 per 
cent Smears of the 
hypo- 


was 


reticulocytes. 


ripheral blood revealed a 
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chromic microcytie anemia. Erythro- 
eyte fragility was normal. Coombs’ 
test was negative. Prothrombin time 
There was no evidence 
of blood loss in stools or urine. The 
bone marrow was hyperplastic. The 
urine contained no bile, and the stools 
were of normal color. Liver function 
studies differed little from those which 


was normal. 


had previously been done. Esophageal 
varices were demonstrated by x-ray. 
Repeated blood transfusions have been 
given and the anemia is now much im- 
proved. Mercurial diuretics and a 
low salt diet have lessened the ascites. 
He was tapped once. 


Dr. Hitt.—It is obvious that this 
patient has severe and progressive 
liver disease. He now presents many 
of the findings one sees in Banti’s 
syndrome. Undoubtedly he has cir- 
rhosis with portal obstruction, but as 
so often happens in eases of this type 





it is difficult to assign a clear-cut 
etiology. It seems doubtful that the 
obstruction to the common duct de- 


seribed by the surgeon at the original 
operation is alone responsible for the 
progressive liver damage. Possibly 
other obstructions to the biliary tract 
occurred higher up—even _intra- 
hepatic. Congenital cirrhosis is de- 
scribed but is not, in my thinking, a 
clearly defined clinical entity. Eryth- 
roblastosis and syphilis can be ex- 
eluded. Toxic and infectious hepatitis 
are rare causes of liver disease in early 
infancy and there is little to cast 
suspicion on either of these conditions 
in our patient. However, it must be 
remembered that the baby did have 
a cold shortly after birth which might 
have given rise to a generalized sepsis. 
Unfortunately, no blood cultures were 
done. Against this possibility is the 
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excellent weight gain made in the first 
six weeks of life and the absence of 
symptoms of illness. Congenital hemo- 
lytic icterus can obviously be dis- 
earded. It would be my guess—and it 
can only be a guess—that a congenital 
abnormality of the biliary tract, prob- 
ably intrahepatic, is responsible for the 
hepatic damage. 

But whatever the etiology, our im- 
mediate problem is what should be 
done for him now. He has developed 
hypersplenism which is undoubtedly 
the cause of his severe anemia, and eso- 
present which 
We have 


had several consultants review this 


phageal varices are 


sooner or later will rupture. 


case and their advice has varied from 
“medical management,” to portal-eaval 
or spleno-renal shunt, to splenectomy 
alone. Most of us on the pediatric side 
favor, I think, a splenectomy. 

Dr. Dorner from the surgical service 
is here and we might ask him his 


opinion. 


Dr. Rateu Dorner.—Personally, I 
believe splenectomy has the most to 
offer—at least as the initial step. Al- 
though his liver disease is severe and 
will probably ultimately be fatal, I feel 
that he should not be denied the tem- 
porary benefits of surgery. I doubt 
that he would tolerate an extensive 
procedure such as the spleno-renal 
shunt, even if such a procedure were 
technically possible. A _ splenectomy 
will decrease the portal blood flow, will 
lessen the possibility of esophageal 
hemorrhage, and will stop the rapid 
destruction of blood. Other proce- 
dures to consider are ligation of the 
hepatie artery, ligation of the vessels 
that supply the esophagus, and esopho- 
gastrectomy, but I think splenectomy 
will be the simplest and best tolerated 
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procedure and give him the best chance 
for survival. 


FOLLOW-UP REPORT 

A few days after presentation o 
this patient at elinie a splenectom) 
was carried out. The organ was 
greatly enlarged, weighing 266 grams 
and measuring 15 x 9.5 x 6 em. Th 
microscopic picture was that of con 
gestive splenomegaly. 

The liver at operation was observed 
to be nodular and firm. Microscopic 
examination of a biopsied specimen was 
reported by the pathologist as follows 
“The liver is composed of numerous 
tiny nodules of liver parenchymal cells 
separated from each other by an abun 
dance of fibrous connective tissue 
stroma. The nodules vary in size but 
are somewhat larger than normal liver 
lobules; some of them are partially 
fused. Central veins are seldom en 
countered. The parenchymal cells are 
quite normal in appearance. The 
stroma is infiltrated by small numbers 
of lymphocytes; it is quite vascular; 
bile ducts are not very numerous. The 
picture in the liver is quite character 
istic for diffuse nodular or Laennec’s 
cirrhosis. It is simply the end stag 
of an old process, and the pathogenesis 
cannot be surmised on the basis ot 
current sections. There is much mor 
fibrosis than was seen in the needle 
biopsy specimen of June 8, 1949.” 
certainly been 
It has now 


Splenectomy has 
beneficial in this patient. 
been nearly six months since his opera- 
tion (Oct. 8, 1951). His blood counts 
have remained up to normal levels 
without the aid of transfusions. His 
ascites has disappeared and his ap 
petite has returned. Furthermore, h: 
is growing at a normal rate and is no 
longer ill-natured. 
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Vim-Silverman needie biopsy of liver. 








months of age. 


When patient was 11 
tissue 


;. 
A 
x ¥ 


~arK 





liver 


(Case 3).—Photomicrograph of biopsy of 


sundant fibrous 








nodules of liver parenchymal cells separated 
Illustrates marked 





at time of splenectomy 


liver damage in 
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An interesting side light in connec- 
tion with this patient is that a male 
sibling born some two months ago also 
developed jaundice in the first week of 
life which became progressively more 
intense. The liver was large, the stools 
were acholic, and the urine dark. The 
evidence in this patient was quite con- 
elusive for obstructive jaundice. An 
exploratory operation was done when 








Photograph of patient 
Growth has been 


(Case 3). 
with hepatic cirrhosis 
maintained at about average values. 


Fig. 7 


the baby was 6 weeks of age. Again it 
was felt by the surgeon that an ob- 
struction existed in the common duct. 
Adhesions were freed and two lymph 
nodes, one on either side of the com- 
Pateney 
injecting 


mon duct, were removed. 
was demonstrated by 
Lipiodol into the gall bladder and 
visualizing its presence in the intestine 
by x-ray. 
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Unfortunately the baby develop: 
small bowel obstruction on the eight 
postoperative day. This was relieved 
but death occurred two days later fro: 
peritonitis. 
duct was found to consist of a fibrous 


At autopsy, the hepati: 


cord only, while the cystic and commo) 
ducts were patent. 

From a casual perusal of the litera 
ture it would appear that the occur 
rence of multiple eases of congenital 
atresia of the bile ducts in a family is 
rather unusual. Sweet? was able to 
find reports of six families with two or 
more cases each and described one 
family with three such eases. Hop 
kins* reported three cases occurring in 
a family. 


Case 4. Ureterocele, Duplication of 
the Kidney, and Hydro-ureter 


Dr. Hitt.—Our final patient has a 
brief protocol. He has a congenital 
anomaly of the urinary tract which is 
somewhat different from those we are 
accustomed to seeing. Dr. Latchem is 
here from the urology service, and he 
will diseuss the lesions. Dr. Nitchals 
would you tell us about this boy? 


Dr. JEANNE NITCHALS (Resident). 
This is a 4-year-old white boy who was 
sent to this hospital because he had 
been unable to pass his urine for th: 
preceding ten hours. 

One week before admission he com 
plained of vague abdominal pain, and 
he had lost his appetite. His mothe 
noted redness around the urethra 
meatus. On the following day hi 
urine was described as being of 
“ehalky” color. A local physician sa\ 
the boy and examined the urine. H: 
commented on the presence of albumi! 


and on its acidity. Penicillin, methy 





estan 








eat R © 
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ene blue, and forced fluids were pre- 
scribed. 

On the day of admission the lower 
abdomen was distended and the boy 
He stated 
that he had the urge to urinate but 


was acutely uncomfortable. 


was unable to do so. 

Two years ago he had had a similar 
brief unable to 
that time a ecystogram 
only had been done, and since it ap- 


episode of being 


urinate. At 


peared to be normal, no further in- 
vestigations were carried out. In the 
two-year interval there had been no 
further symptoms referable to the 
urinary tract. 

On physical examination his tem- 
perature was 101° F., weight 36% 
pounds, and height 391% inches. The 
lower abdomen was distended and the 
bladder was palpable halfway to the 
umbilicus. An undescended testis was 
noted on the left. A systolic murmur, 
interpreted as functional, was heard 
at the base of the heart. His blood 
pressure was 110/74. The remainder 
of the examination was within normal 
limits. 

A number or urinalyses were done. 
Specific gravity varied from 1.012 to 
1.030. Albumin was found in small 
amounts in all specimens. Leukocytes 
were numerous, being recorded as 4 
plus with clumps on several oceasions. 
Erythrocytes varied from 1 plus to 3 
Urine culture yielded a few un- 
identified gram-negative rods and E. 
oli. These were sensitive to terramycin 
nd to Chloromyeetin. The Mantoux 
tubereulin test was negative. Blood 
irea nitrogen was 9.0 mg. per cent. 
Kline and Kahn tests were negative. 
Routine blood counts were normal. A 


plus. 


‘ystogram followed by an intravenous 
»velogram was done. 
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Dr. Hitt.—Dr. MeMillan, would 


you comment on the films? 





Dr. James McMILLAN (Roentgenol- 
ogist)—The first films on this boy 
1949, 


eystogram was performed and found 


were made in May, when a 


to be normal. Another cystogram was 
done a few days ago. This time a 
large, lobulated, rounded, filling de- 
fect was seen within the bladder, dis- 
placing some of the medium. 

An intravenous pyelogram was then 
In the flat film of the abdomen, 
prior to the injection of the medium, 
there is a rounded soft tissue density 
in the left mid-abdomen opposite the 
third lumbar segment. After the in- 
jection of the dye, you ean see in this 
film (Fig. 8) that there was prompt 
function in both kidneys, and the right 
kidney is normal. . In the left kidney 
we can account for only the lower and 
middle ealices in the visible segment 
and notice how they are displaced 
laterally and rotated. There is also 
marked lateral displacement of the 
upper third of the left ureter by the 
previously noted soft tissue mass. 
Again the filling defect in the bladder 
ean be seen and is clearer on this film 
than on the eystogram. 

We reviewed the films with Dr. 
Latchem, and it was our opinion that 
the abnormality in the bladder was a 
large ureterocele. We felt it was as- 
sociated with a poorly functioning and 
dilated upper segment of a redupli- 
eated left kidney and that the soft 
tissue mass was a connecting hydro- 
ureter causing displacement laterally 
of the lower segment of the kidney and 
its ureter. 


done. 


Dr. Hitit.—I am sure it is quite un- 
necessary for me to point out that in- 
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fections of the urinary tract are 
encountered much less _ frequently 


among boys than among girls. lHow- 


ever, when boys do develop such infee- 
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Dr. CHARLES LATCHEM (Urologist 
First, let me emphasize the stat 

ment made by Dr. Hill relative t 

urinary tract infections in boys 

Urinary tract infections in the mal 

without evidence of some sort of 

pathology are quite rare. This eas: 


is a good example of why all urinary 





tions, the chanees of finding some 
significant abnormality about the 
urinary tract to explain the infections 
are much greater than girls. In 

Fig. 8 (Case 4) Urogram showing ureter« 
segment of left kidney and ureter. Duplicated 
this film 


private practice I suspect most of us 
treat at attack 
nephritis in the majority. of our girl 


least one of pvelo- 
patients medically before resorting to 
urography. But such temporizing in 
boys is probably unwise. Dr. Latchem, 
tell 


ureteroceles and their management. 


would you us something about 


cele, and rotated and laterally displaced lower 
upper segment with hydroureter not seen in 
tract infections, especially in the male, 
deserve complete urological investiga- 
tion. Even though his complaint was 
retention and referable to the bladder 
neck 


urogram 


alone, it be seen from his 


that 


cause for pyuria. 


ean 


he has more than one 
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We have discussed duplication of the 
dney in this elinie before and there- 
re I shall limit my remarks to the 

velopment of the ureterocele and the 
irt it has played in this case. This 
hild represents the fourth or fifth case 
that | the 
years with complete duplication and 


have seen in past three 


ireterocele involving the upper seg- 
It 


Ureterocele has been reported 


ment. is, therefore, not a rare 
esion. 
frequently as causing urinary reten- 
tion, and in female patients the sae 
has herniated out through the urethra. 
We had 


hospital. 


have one such ease in this 


In order for ureterocele to develop, 
there apparently must be two condi- 


tions present—first a small pinpoint 
ureteral orifice, and, second, a weak- 
ness of the ureteral wall behind the 


orifice. I have seen many small pin- 
point orifices without ureterocele, but 
ureterocele with a normal or 


never a 


large orifice. It is felt by some that 
the weakness lies in Waldever’s fascia 
the 


Ballooning out of this portion of the 


which forms a _ part of ureter. 
ureteral wall behind the stenotic orifice 
orms the characteristie sae. 

The treatment of simple ureterocele 

ries somewhat with the size of the 
sac and the amount of damage that it 

s done. If the upper urinary tract 
normal and the sae small, it may be 
it If, the 


symptoms or there is recurrent 


alone. however, sae is 


ising 
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infection, then transurethral incision 
of the sae is usually adequate. Some 
prefer to open the bladder supra- 
pubieally and inecise the entire sae, 


though I do not feel that in most in- 
stanees this is necessary. Where the 
kidney is badly dilated or damaged 
above the ureterocele, nephrectomy is 
the treatment of choice with removal 
of the ureter and sae. 

In this ease the duplication of the 
left kidney was complete, the lower 
half being undamaged, and the upper 
half destroyed. A heminephrectomy 
and ureterectomy were done. In some 
cases it may be impossible to remove 
the vesical portion of the dilated ureter 
without jeopardizing the good ureter, 
since the two orifices are so close to- 
felt that 
here, so the sae and a small portion of 


gether. | was the situation 
the distal ureter were left undisturbed. 
I have done this before without trouble. 
The urine in this patient has cleared 
If the 
future there is a return of obstructive 


and he is symptom free. in 
symptoms, it will be a simple matter 


to deal with the remaining sae in the 


bladder either transurethrally or 
suprapubieally. 
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Psychologic Aspects of Pediatrics 
ADDICTION TO THE INHALATION OF GASOLINE FUMES 
IN A CHILD 
Ropert L. Faucett, M.D.,* anp ReyNo.tp A. JENSEN, M.D. 
MINNEAPOLIS, MINN. 


ASOLINE inhalation and intoxiea- 

tion is a well-known condition in 
industry. Workers in rubber and gas- 
oline plants not infrequently suffer 
from inhalation of volatile hydroear- 
bons. The mental symptoms depend to 
a great extent upon the acuteness of on- 
set and size of dosage. They probably 
vary also according to the personality 
pattern of the individual. Many in- 
stances of “naphtha jags” in rubber 
plant workers have been reported 
wherein the fumes of toxie hydroear- 
bon solvents are inhaled voluntarily to 
The re- 


hilarity. 


achieve a pleasurable feeling. 
action is not always one of 
The victim may show irritation and bel- 
ligerence. Machle’ reviews the litera- 
ture in detail and discusses the symp- 
tomatology, the toxicology, and the 
pathological findings. The volatility of 
gasoline makes the effect a transient 
one, although repeated inhalation of a 
high concentration of fumes may cause 
damage to the central nervous system. 
It is diffieult to ascertain to what ex- 
tent lead poisoning occurs following 
inhalation of the fumes from gasoline 
treated with tetraethyl lead, but di- 
rect contact with this product is known 
to be a source of lead intoxication. Men- 
tion is also made of the fact that chil- 
dren are known to inhale gasoline oc- 
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casionally out of curiosity. In 1900, Pe 
14-year-old feeble 
minded girl who beeame irritable and 


ters reported a 


tense, and gave some evidence of hay 
ing hallucinations following voluntary 
No de 
tailed report of habituation or com 


inhalation of benzene fumes. 


pulsive inhalation of gasoline has been 
found in the literature. 

The present report deals with habit- 
uation to the inhalation of gasoline 
fumes in an 11-year-old boy who was 
studied and treated intensively from 
Aug. 10 to Sept. 30, 1948. Its pur- 
pose is threefold; namely, (1) to eall 
attention to an unusual type of habit 
uation in a child, (2) to point out how 
the patient used this behavior as a de- 


3) to dem 


fense against anxiety, and (: 
onstrate that Sodium Amytal inter 
views can be helpful in a child under 
certain conditions, not only in better 
understanding a complex problem, but 
also in shortening the total treatment 


time. 
CASE REPORT 


S.M., an 11-year-old boy, was first 
seen in the out-patient department of 
the University of Minnesota Hospitals 
with complaints of “nervousness,” with 
drawn behavior, daydreaming, inhala 
tion of gasoline fumes, and depression 
Ile was known to have inhaled gasolin: 
fumes periodically since the age of © 
years. This practice had suddenly 
been much aceentuated three week: 
prior to admission. It was also re 
ported that he smoked as much as 4 
package of cigarettes daily. 

Past Medical History and Physica 
Examination—The patient was the 
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produet of a normal full-term delivery. 
The neonatal course and the develop- 
mental history were normal. He had 
had the usual childhood diseases with- 
out complications. No injuries, oper- 
ations, or aecidents of any significance 
were noted. 

He was a pale, slender, tense white 
hoy who was in no acute distress but 
appeared quite anxious. Except for a 
moderate amount of conjunctival in- 
jection, the physical examination was 
negative as were repeated neurological 
examinations. 

Family History—tThe patient was the 
second of four children. He has one 
sister, aged 12 vears, and two broth- 
ers, aged 9 and 7 years, all apparently 
in good health. 

The mother and father, both aged 31, 
were from stable backgrounds and were 
married approximately three years be- 
fore the patient was born. At the time 
the boy was admitted to the hospital, 
the mother was obviously under emo- 
tional tension but denied feeling any 
need for psyvehiatrie treatment. 

The father was not seen. He was 
reported to be well but was said to 
have symptoms of duodenal ulcer. Ae- 
cording to reliable information, the 
home life of this family had never been 
satisfactory. Continual marital dis- 
cord, owing in part to the father’s alco- 
holism and many absences from the 
family, had resulted in numerous pa- 
rental separations and reconciliations 
during the patient’s life. One week be- 
fore the onset of the present illness, the 
parents were divorced. At about the 
same time the paternal grandfather, to 
whom the patient was devoted, died. 

No history of familial diseases, men- 
tal illness or deficiency in the family 
was elicited. 

Laboratory Exraminations.—Hemato- 
ogical examinations, liver function 
tests, x-rays of the chest and long 
ones, and urinalysis were all negative, 
except for the urine protoporphyrins 
which were elevated. 

The electroencephalogram was ab- 
normal, there being 4 to 6 per second 
liffuse activity with paroxysmal 5 per 
second waves, indicating diffuse corti- 
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eal damage and irritability. No focus 
of abnormality was noted. 

On the Standford-Binet Intelligence 
Test, Form L, the patient showed a 
mental age of 9 vears 9 months which 
gave him a caleulated I.Q. of 89. Be- 
cause he was tested under a stress situ- 
ation, it was felt that the score should 
be interpreted in the light of his obvi- 
ous anxiety. However, the psychologist 
suggested he would probably not test 
more than ten points higher if he were 
tested under more nearly normal con- 
ditions. 

The Rorschach record suggested that 
he was depressed and anxious, although 
he was obviously trying desperately to 
maintain control of himself. No evi- 
dence of any break with reality was 
noted in the record and his ego strength 
was considered fair. Though there 
were signs suggestive of brain damage, 
they were not conclusive enough to jus- 
tify this diagnosis. 

Early during his hospital stay he ap- 
peared anxious and depressed. He 
tended to be withdrawn. He made no 
effort to establish relationships with 
wardmates or staff members. He bit 
his fingernails vigorously and cried 
frequently without provocation. He 
seemed suspicious of all adults and per- 
sistently denied the need of any help. 
Ile admitted “breathing gasoline” since 
the age of 5 years but was reluctant to 
diseuss it further, except to admit that 
he liked the smell. 

After several days in the hospital, he 
began to trust the therapist. He ac- 
knowledged that he felt depressed and 
was preoccupied with thoughts of 
death, and of homocide. Nevertheless, 
he denied any suicidal intent in his ae- 
tions. He said these other feelings were 
stronger following his admission to the 
hospital. 

Because of the lack of psychiatric fa- 
cilities in the patient’s distant home lo- 
cality, and because of administrative 
difficulties which made it impossible to 
hospitalize him for more than a short 
period of time, it was decided to treat 
the patient with short-term, intensive 
psychotherapy, although the hazards 
were recognized. This exigency, more 














than anything else, dictated the use of 
the Amytal interview technique, even 
though its limitations and hazards 
were recognized particularly as ap- 
plied in the practice of child psychia- 
try. 

After rapport was established by 
means of six preliminary interviews, a 
Sodium Amytal interview was given, 
using 3:75 gr. of Sodium Amytal intra- 
venously. Under the influence of the 
Amytal, the patient was quickly re- 
gressed to the age of 5 vears and began 
abreacting hallucinations which he had 
while under the influence of gasoline 
fumes. Ile recounted in the present 
tense the “litthke men who were horrid” 
who came out of the ground and who 
threatened him with death. Though it 
was apparent that he was anxious and 
fearful, he was able to deseribe the hal- 
lueinations in great detail. In addition 
he told of the extent and method of his 
gasoline breathing and of the marital 
discord in the family for which he felt 
responsible. After an interval of forty- 
five minutes the inquiry was termi- 
nated, amnesia was suggested, and the 
patient dropped off to sleep. It be- 
came apparent that the patient had 
meaningful hallucinations when breath- 
ing gasoline. 

Following this interview, he was less 
tense. Concomitantly his ability to re- 
late to the therapist and his wardmates 
improved. Daily interviews were held 
with him without Amytal. He was now 
able to talk about everyday occurrences 
and nonthreatening subjects. In addi- 
tion he could talk more freely about his 
breathing gasoline. He volunteered, “I 
just have to breathe it.’’ He seemed to 
appreciate the nature of his hallueina- 
tions. However, he could not tell about 
their meaning to him. Whenever a 
cautious suggestion was made to intro- 
duce some of the material elicited under 
Amytal, he became depressed, anxious, 
and uncommunicative. 

One week after the first interview 
was held under the influence of So- 
dium Amytal, a second intervenous in- 
jection of the drug was made. The fol- 
lowing information was elicited by di- 
rect questioning on this occasion. The 
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gasoline inhalations had apparently be- 
gun quite accidentally when the boy 
was 5 years of age, primarily out of his 
curiosity. Initially he breathed the 
gasoline fumes only occasionally. Each 
time, however, he had a pleasant hallu- 
eination of friendly, pleasant, gnome- 
like men who were fond of him and 
spoke kindly to him. At this time pa 
rental discord was intense. The patient 
felt that his father was abusive and 
severe with him. “Father heckled m« 
and gave mv mother and me heck at 
everything we did.” Beeause of this, 
he began to plot with the men of his 
hallucinations to remove the father. He 
said, “I want to make my father go 
away, so I can go off someplace with 
mom and we can make a living together 
and be happy together on a farm.” 
Ilis halluemations promised to help 
him if he would never “eall” again. 
Quite by coincidence the father left on 
a three weeks’ trip about this time. The 
patient interpreted this as the fulfill- 
ment of his wish and believed the hal- 
lucinations helped him to do away with 
his father. However, the father re- 
turned after a short absence from 
home. 

The patient continued to inhale gas 
oline, despite great pressure to desist. 
The character of the hallucinations 
changed. Instead of being friendly as 
before, they beeame threatening and 
hostile. He related how the little men 
began to say they were going to kill 
him because he had double-crossed them 
by repeatedly calling them up from the 
ground. Furthermore, they were now 
armed with guns and knives. From 
this time on the patient increased the 
inhalations of gasoline. He often 
breathed fumes to the point of becom- 
ing unconscious, repeating this per- 
formance several times a day. 

This behavior continued until the 
family moved to town. Here the inten- 
sity of the conflict apparently lessened; 
also, gasoline was not so easily avail- 
able as on the farm. It was at this 
time that the patient became tense, anx- 
ious, and depressed. His social adjust- 
ment in town was border line. Gasoline 
inhalation from automobile tanks con- 
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tinued sporadically until the onset of 
the present episode three weeks prior 
to hospital admission. The two upset- 
ting circumstances already referred to 
then developed. The poor marital ad- 
justment of the parents resulted in di- 
voree, and the paternal grandfather 
died. The boy was then placed on a 
farm where the inhalation of gasoline 
fumes was resumed with increased fre- 
queney. In independent interviews the 
mother eorroborated the essential fea- 
tures of this story. However, she was 
completely unaware of the hallucina- 
tions or of the meaning of his behavior. 
For some time the patient continued 
to have amnesia for the material gath- 
ered under the influence of Amytal, al- 
though this had been suggested follow- 
ing each interview of the kind. With 
patience and gentle encouragement on 
the part of the therapist, confidence in 
him continued to develop. The mate- 
rial obtained under Amytal was gradu- 
allv introduced to the patient and was 
accepted by him. He began to under- 
stand the meaning of his behavior and 
the cause of his troubles. He then 
found it possible to talk about his diffi- 
culties and his feelings of guilt with- 
out erving, biting his nails, or with- 
drawing. He beeame more relaxed and 
sociable on the ward and enjoved many 
of the group activities as he formed 
new friendships. His appetite im- 
proved and he gained 8 pounds. Grad- 
ally his anxiety lessened and his de- 
pression disappeared. 
Prior to his discharge from the hos- 
pital several suggestions were offered 
) the mother regarding environmental 
anges. As a result he was placed 
ith his maternal grandparents whom 
liked. This plan also made it pos- 
ble for him to attend a small school 
ere his teacher took a personal in- 
‘est in him. 
When seen at the clinic ten weeks 
ter discharge, he had gained 14 
uinds and was making a good social 
\justment at school and at home. He 
d breathed no more gasoline and de- 
ed any desire to do so. Some Giffi- 
ltv with his school work was _ re- 
rted. This was thought to be related 


to his low normal intellectual capacity. 
When retested, his I1.Q. was the same 
as before. It was felt that some dam- 
age to the central nervous system had 
occurred as a result of the gasoline in- 
halation because the electroencephalo- 
eram remained abnormal. Ilowever, 
re-examination by means of the Ror- 
schach test showed a lessening of anx- 
iety and better handling of reality. 
DISCUSSION 


The use of Amytal in this case was 
predicated on several circumstances. 
The patient’s svymptomatie behavior 
was such as to endanger his physi- 
eal well-being irreversibly. He lived in 
an area devoid of psychiatric facilities 
and hospitalization was possible only 
for a limited period of time. So, tem- 
porizing or slow uncovering therapy 
was not possible. 

Use of Amytal interview in child 
psychiatry is not to be undertaken 
lightly and the indications for its use 
are definite. The method has been 
tried in a few selected cases by others 
during the past several vears. As with 
this ease, it has been found helpful 
when judiciously used. On the basis 
of our limited. experience we have 
drawn a few tentative conclusions for 
our own future guidance in dealing 
with special problems for which the 
procedure might be considered. At the 
present time we believe that its use 
should be restricted to those cases, like 
the present, in which the patient is 
likely to suffer irreversible damage from 
his behavior and in situations where 
time and facilities for more conven- 
tional treatment methods are not avail- 
able in the local community. 

It is our impression that the “anxie- 
ty” material introduced into conscious- 
ness should be presented by degrees 
over as long a period of time as possi- 
ble. The use of this technique with 
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children is primarily to gain informa- 
tion rather than to induce real abreac- 
tion which in our opinion may be too 
violent for a neurotie child to handle 
successfully. For this reason, Amytal, 
rather than Pentothal, is the drug of 
choice. Amnesia is suggested rather 
than encouraging the patient to talk 
the material up to consciousness. 

It is most important that the closest 
rapport possible between patient and 
therapist be established before attempt- 
It should be 
explained thoroughly in order that the 
cooperation of the patient may be ob- 


ing use of the procedure. 


tained. One must be continually aware 
of the fact that a child may easily mis- 
interpret one’s actions as a hostile at- 
tack. The 
regarding use of the drug are perhaps 
important 


usual safety precautions 


more with children than 
This method should be 
limited strictly to hospitalized patients 


with adults. 
who ean be closely observed during re- 
With the patient in the hos- 
pital, interviews can be held daily or 
The 


sons for using such a procedure must 


covery. 


even oftener if necessary. rea- 
be thoroughly explained to parents and 
written permission should be obtained. 

In the present case the use of So- 
dium Amytal interviews enabled us to 
secure significant data concerning the 
patients life experiences, and his re- 
actions and feelings toward them more 
quickly than would have been possible 
In the light of the 
help thus obtained, the patient’s com- 


by other methods. 


pulsive need to breathe gasoline as a 
defense against overwhelming anxiety 
the 
for the exacerbations which finally re- 


became clear. Likewise, reason 
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sulted in his referral to us becam: 
more understandable. This informa 


tion permitted attack upon the prob 
lems with Wit! 
due regard for the patient’s feelings 
and the need for careful interpreta 


greater confidence. 


tion, this repressed material was grad 
introduced the treatment 
sessions. The marked change his 
attitude and disposition indicated that 
he had _ sufficient to handlk 
his difficulties in the therapeutic situ 
ation without too much difficulty. The 


ually into 


in 


strength 


final result was highly satisfactory. It 
is doubtful if the management of the 
problem could have been as effectiv: 
by the use of ordinary methods. 


SUMMARY AND CONCLUSIONS 


A typical case of addiction to the in 
halation of gasoline fumes in an 11 
year-old boy is reported. Suggestive 
evidence of brain damage resulting 
from prolonged and excessive inhala- 
tion of the hydroearbon fumes is pre- 
sented. 

The use of Sodium Amytal inter 
views was found to be highly effeetive 
as an aid in securing crucial data con- 
cerning the psychogenic factors in 
volved in the etiology. 

Psychotherapy based upon such find 
ings was highly suecessful in ridding 
the patient of his addiction while re 
solving his underlying anxiety state 
of the 
drug-interview cited 
Precautions against its abuse should bh 


Special indications for use 


technique are 


borne in mind. 
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Comments on Current Literature 





EFFECT OF CORTISONE ON EXPERIMENTAL 
POLIOMYELITIS INFECTION 


ARIATION in host response to in- 
feetious agents has been the sub- 
ject of much speculation and _ has 
prompted extensive experimental in- 
vestigation. Since there are so many 
factors involved in the host-parasite 
relationship, evaluation of data has 
often failed to yield clear-cut conelu- 
sions. The recent publication of 
(iregory Shwartzman and _ Alice 
Fisher,’ however, dealing with the en- 
hancement of poliomyelitis infection 
by means of cortisone, presents con- 
vincing evidence that the host-par- 
asite relationship is altered signif- 
icantly by this hormone. The clinical 
observation that pregnaney is asso- 
ciated with both hyperfunction of the 
adrenal cortex and an increased sus- 
ceptibility to poliomyelitis prompted 
these authors to undertake this funda- 
mental study. 
The Syrian hamster was selected as 
the laboratory animal because this 
particular species is known to be 
partially refractory to infection with 
the virus of poliomyelitis. This choice 
of experimental host was a well-ealeu- 
ated one since the results proved to 
be definite, to be reproducible, and 
apable of verification in statistically 
significant numbers of animals. The 
uthors demonstrated that cortisone 
nhaneed experimental poliomyelitis 
the Syrian hamster in “shortening 
‘ ineubation period, increased sever- 
ty of symptoms, marked reduction 
1 mean survival time, and an in- 
rease in the mortality rate.” It was 
lso shown that the more cortisone 
ised, the smaller the amount of virus 
ieeded to produce severe infection, 
nd the less cortisone used, the 





greater the inoculum of virus needed 
to produce a comparable effect. 
Cortisone was found to enhance the 
virus effect not only by facilitating 
invasion of the viral agent, but also 
by increasing significantly the con- 
centration of virus in brain tissue of 
the cortisone-treated hamsters as com- 
pared with untreated hamsters. It 
was of note that one strain of hamster 
studied failed to react to the cortisone 
effect. This part of the experiment 
suggested that there may be an in- 
herent difference of host response 
even in a single species of animal. 

ACTH, desoxyeorticosterone  ace- 
tate, progesterone, and diethylstil- 
besterol were studied also, but failed 
to enhance the viral infection in the 
hamster. 

Further studies with monkeys 
(Sabin?) demonstrated that cor- 
tisone has an enhancing effect on 
poliomyelitis infection in primates as 
well as in rodents. Using a Lansing 
strain of virus of low virulence, it was 
shown that cortisone is able to con- 
vert nonparalytic and mildly para- 
lytie infection in monkeys to severe 
prostrating paralysis. 

On the basis of the foregoing 
studies, it appears evident that cor- 
tisone can alter the host-virus rela- 
tionship and does exert a profound 
effect on the clinical manifestations 
of this virus disease. Whether a 
similar hormonal effect is important 
in naturally-occurring poliomyelitis 
infections in man is problematical and 
must await further study. However, 
as the authors point out, it may be of 
significance that temporary disturb- 
ance in adrenocortical function with 
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hypersecretion of eglucocorticosteroids 
may be a factor in the increased sus- 
ceptibility of human subjects under 
stressful situations, e.g., excessive 
physical fatigue, surgical procedures, 
trauma, pregnancy, and prophylactic 
vaccination. 

These studies of poliomyelitis infee- 
tion in the experimental animal, and 
references to similar observations of 
hormonal effect on other viral infee- 
tions suggest that endocrine balance 
may indeed play a significant part 
in determining the nature of clinical 


2. Sabin, A.: 


manifestations of virus infections ji 
man as well as in experimenta 
animals. 


RuSsELL J. BLATTNER. 
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The following were certified by the 
American Board of Pediatrics, at the ex- 
amination at San Francisco, Calif., June 
28, and 29, 1952. 


Marvin Philip Baecker, 4644 Black- 
thorne, Long Beach 8, Calif. 

James I. Ball, 500 Middlefield Rd., Palo 
Alto, Calif. 

C. Warren Bierman, Madigan Army 
Hospital, Tacoma, Wash. 

Patrick Francis Bray, 224 8S. 12th East, 
Salt Lake City 2, Utah. 

Albert A. Brown, c/o Stromberg, 1556 
S. Rexford Dr., Los Angeles, Calif. 
John Howard Carr, 13 Sirard Lane, San 
Rafael, Calif. 

Herbert B. Carroll, 5623 California 
Ave., Seattle 2, Wash. 

Stanley Roberts Child, 1204 E, S&S. 
Temple St., Salt Lake City 2, Utah, 
Harold 8. Coleman, 6317 Wilshire Blvd., 
Los Angeles 48, Calif. 

John P. Conrad, Jr., 716 E. Olive, 
Fresno, Calif. 

Elmer Leo Crehan, 2206 W. Third St., 
Los Angeles 5, Calif. 

George Winchester Dana, The Portland 
Clinie, 1216 8. W. Yamhill St., Port- 
land 5, Ore. 

Alice D. DeKruif, 6218 Crown Ave., 
Oakland 11, Calif. 

Alfred Thomas DeVito, 1116 E. 3rd St., 
Moseow, Idaho. 

Dorothy M. Dicken, 105 Soquel Ave., 
Santa Cruz, Calif, 

Barbara Edith Dittmann, 1358 Mira- 
monte Court, Berkeley 3, Calif. 

Roy Wallace Donaghe, 605 Gore Blvd., 
Lawton, Okla. 

Margaret Dowell, 1246 Center St., 
Salem, Ore. 

Robert Stewart Ely, Salt Lake General 
Hospital, Salt Lake City, Utah. 

Ralph M. Fisher, 1209 Eaton Ave., San 
Carlos, Calif. 

William K. Friend, 2320 Riverside Dr., 
Santa Ana, Calif. 

Jean R. Goorman, 5255 De Longpre 
Ave., Los Angeles 27, Calif. 

Jack Leland Greig, 2718 Garber St., 
Berkeley 5, Calif. 

Ruth T. Gross, 2301 Pacific Ave., San 
Francisco, Calif. 

Moses Grossman, 2935 Irving St., San 
Franciseo 22, Calif. 

Bjorn Gudbrandsson, c/o Iceland Lega- 
tion, Washington, D. C. 

Francis Marion Harris, Jr., Capt., 
050th A.S.U., U. 8S. Army Hospital, 
Ft. Sill, Okla. 
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Hans Hartenstein, Ist Lt. (MC) 019 
1164, Ryukyus Army Hosp., 81ll4th A 
U., APO 719, ¢/o PM, San Francise: 
Calif. 

Robert R. Haumeder, 273 Dougla 
Lane, Walnut Creek, Calif. 

Oliver Morton Henderson, 50 Selfridg: 
St., Vallejo, Calif. 

Herbert Herzon, 515 School St., Pitts 
burg, Calif. 

Abram Hodes, 1963 Pershing St., San 
Bernardino, Calif. 


. Maurice Harry Jennison, Lt.(jg) MC 


USNR, 902 D Bougainville, Oceanside, 
Calif. 

Adrian Richard Jensen, Peacy Manor 
Apts., Rt. #1, Waukegan, III. 

Harry Kaufman, 3959 Laurel Canyon, 
Studio City, Calif. 

Vincent Charles Kelley, Dept. of Pedi 
atrics, University of Utah, Salt Lake 
City, Utah. 

C. Henry Kempe, Dept. of Pediatrics, 
University of California Hospital, San 
Francisco, Calif. 

Walter James Kennedy, Jr., 5102 Bitter 
Root Way, Rt. #3, Yakima, Wash. 
Clyde August Kirchhoff, 72 Eugenia 
Dr., Ventura, Calif. 

Irving Neil Klitsner, 130 N. La Cien- 
ega, Los Angeles, Calif. 

Geza Joseph Krempels, 529 E. 10th St., 
Long Beach, Calif. 

Tempe Chester Lambert, 777 Bryant 
St., Palo Alto, Calif. 

Harry James Lawler, 1131 N. 29th St., 
Billings, Mont. 

Glenn E. Lembert, 1104%4 Main Street, 
Vancouver, Wash, 

Bertha Marion Levy, 1200 N. Walker, 
Oklahoma City 3, Okla. 

William A. MeMain, Jr., 60 South 4th 
E., Suite No. 26, Salt Lake City 2, 
Utah. 

Lewis Richard Miller, Peninsula Clinic, 
500 Arguello St., Redwood City, Calif 
John Roy Mitchell, Box ‘‘O,’’ Ancon, 
-’anama Canal Zone. 

Theodore Ashton Montgomery, 3115 W 
76th St., Los Angeles 43, Calif. 

Edward Mitchell Moss, Lt.(MC) US 
NR, 4152 Randolph St., San Dieg: 
Calif. 

Mary Mulloy, Children’s Hospital, 4614 
Sunset Blvd., Los Angeles 27, Calif. 
Thomas Lothian Nelson, P.O. Box 1488 
Eldridge, Calif. 

Robert Hall Palmer, 23 Baldwin Ave 
San Mateo, Calif. 

Alexander Cranston Peat, Major, 39t 
Med. Group, APO 942, c/o PM, Seattle 
Wash. 
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Dr. Hugh J. Plumb, Jr., 420 Jasmine, Co- 
rona Del Mar, Calif. 


Dr. Venustiano Pulido, 3959 Laurel Canyon 


Blvd., Studio City, Calif. 

Dr. Ronald Reuben, 6317 Wilshire Blvd., 
Los Angeles 48, Calif. 

Dr. Don Brooks Rice, 204 Beivin Bldg., 110 
N. 6th St., Klamath Falls, Ore. 

Dr. William Taylor Robinson, Woodland 
Clinie, Woodland, Calif. 

Dr. William Boulware Schafer, 3907 Ocean 
View Blvd., Montrose, Calif. 

Dr. Marvyn Sherman Schwartz, 1590 North 
Van Neso, Fresno, Calif. 

Dr. Harry Daniel Shaffer, 805 Prairie Rd., 
Colorado Springs, Colo. 

Dr. Robin Smith, 104 N. Commercial St., 
Neenah, Wis. 

Dr. Joseph A. Stool, 3718 Travis, Houston, 
Texas. 

Dr. Phillip Sturgeon, 4614 Sunset Blvd., 
Los Angeles, Calif, 

Dr. Donald Arthur Sutherland, 11326 Sec- 
ond Ave., N. W., Seattle 77, Wash. 

Dr. Wataru Walter Sutow, Capt. MC 0-19- 
21810, Atomic Bomb Casualty Commis- 
sion, APO 182, c/o PM, San Francisco, 
Calif. 

Dr. Warren Roswell Tepper, 1322 Penn St., 
Salt Lake City, Utah. 

Dr. Lloyd Allen Thomas, Capt., Qtrs. T 315 
A, Camp Stoneman, Calif. 

Dr. Peter S. Tolins, 328 Maple St., San 
Diego 3, Calif. 

Dr. James Louis Tucker, 120 Northgate 
Plaza, Seattle, Wash. 

Dr. Robert Glenn Tyson, Permanente Hos- 
pital, Vallejo, Calif. 

Dr. Daniel John Vracin, 10727 8S. Para- 
mount Blvd., Downey, Calif. 

Dr. John A, Whittinghill, 2814 Ninth Ave., 
North, Billings, Mont. 

Dr. John W. Wood, Atomic Bomb Casualty 
Commission, APO 182, c/o PM, San 
Francisco, Calif. 

Dr. Herbert M. Woodcock, 1568 Paulsen 
Bldg., Spokane, Wash. 


The following oral examinations have 
been scheduled: 


Chieago, Ill, Oct. 24, 25, and 26, 1952. 


Boston, Mass., Dec. 5, 6, and 7, 1952. 





Dr. Elmer W. Barron, professor of pedi- 
atrics at the Tufts College Medical School 
from 1929 to 1942, died in Boston, Jan. 20, 
952, aged 75. 

Dr. Andrew J. Thornton, of San Diego, 
alif., died March 3, 1952. 





Dr. Jean Crump has been appointed pro- 
essor of pediatrics and chairman of the de- 
irtment at the Woman’s Medical College 
n Philadelphia. 


The 1953 meeting of the American Pedi- 
atric Society will be held at the Hotel 
Traymore in Atlantic City on May 6, 7, and 
8. The meeting of the Society for Pedi- 
atric Research will be held on May 4, 5, 
and 6. 





Eight fellowships for pediatric residents 
have been made available through the 
American Academy of Pediatrics by Mr. 
D, Mead Johnson and Mead Johnson and 
Company. The awards are $1,000 each for 
a period of one year and will be made an- 
nually, beginning Jan. 1, 1953. Criteria for 
the awards are as follows: (1) a letter 
from the Chief of Service indicating that 
the proposed individual has completed, or 
will have completed by Jan. 1, 1953, one 
year of pediatric training credited by the 
American Board of Pediatrics; that the 
resident has performed his work ably; and 
that there is real need for financial assist- 
ance; (2) a letter from the resident re- 
questing the fellowship stating that he in- 
tends to enter pediatric private practice at 
the conclusion of his second year of train- 
ing. The awards will be limited to seven 
to the United States and one to Canada. 
Research interests and accomplishments 
and desire to enter academic pediatrics are 
not criteria for the awards. Members of 
the Committee on Residency Fellowships of 
the Academy are: Dr. James Hughes, 
Chairman, Dr, Henry Poncher and Dr. Rob- 
ert Lawson. Those interested may cor- 
respond with Dr. James Hughes, Le Bon- 
heur Children’s Hospital, Memphis 5, Tenn. 
The deadline for receipt of applications 
will be Oct. 1, 1952. 

The pediatric staff of the Cook County 
Hospital announces that the Fourth Annual 
Morris Lamm Blatt Memorial Fund lecture 
will be given Tuesday, Oct. 7, 1952, in con- 
junction with the Julian Levinson Research 
Foundation. Dr. Herman Yannet, associate 
clinical professor of the department of pedi- 
atrics of Yale University and medical di- 
rector of the Southbury Training School, 
Southbury, Conn., will speak on ‘‘ Medical 
Aspects of Mental Deficiency.’’ The lec- 
ture will be presented at 8:30 P.M. in the 
Medical Amphitheatre of the Cook County 
Hospital. 








Editor’s Column 


PROPHYLAXIS OF OPHTHALMIA NEONATORUM 


¥ Credé announced the 
success of his method for the pro- 
ophthalmia. 


1883) Carl 
phylaxis of gonorrheal 
Ile asserted that this method was prac- 
tically 100 per cent effective and that 


it was to an equal degree harmless. 


(‘redé insisted that his method be 
followed explicitly : 

‘‘Immediately after the cord is 
tied the eves are externally 


cleansed using clean eotton and ordi- 
nary clean water. Then the evelids are 
held open by the fingers of an assistant 
and a single drop of 2% silver nitrate 
solution, hanging from a glass rod, is 
approximated to the cornea and al- 
lowed to drop in. All other care to the 
eve is omitted and the silver nitrate is 
not repeated if, during the next 24 to 
36 hours, a small amount of redness or 
exudate appears.’”’ 

It is not surprising that the value 
of this method was not seriously chal- 
lenged during the many years when 
ophthalmia neonatorum was a leading 
eause of blindness, when there was no 
really effective treatment and no alter- 
native preventive measure, and that 
both custom and statute caused Credé 
prophylaxis to be mandatory. 

Few physicians of experience would 
subseribe to the view that protection 
is complete nor does it seem at all 


plausible that the single application 


YEAR NO, OF BIRTHS 
Vo prophylax s 
1874 323 
IS75 287 
S76 367 
1877 360 
1878 353 
1S7o sso 
1880 (until May) 187 
2,266 
With AgNO, prophylaris 
1880 211 
188] 400 
1882 418 
1883 (3 months) 131 


of any antiseptic agent could be. | 
ritating effects are apparently a m: 
Merely 


separate the eyelids may involve cor 


ter of variable experience. 
siderable trauma. Chemical irritatior 
in the completely tearless eye of man) 
newborn infants may be quite sever 
At times, and in certain hospitals, pu 
rulent chemical conjunctivitis almos' 
constantly oceurs, perhaps because of 
the very zeal with which the method is 
This 
clears in a few days during which pus 
the 


may 


employed. reaction usuall) 


fairly rolls from babies’ eyes; 


possible 
the 


nasolacrimal duct may subsequently 


meanwhile _ it mask 


infection, and inflammation of 


persist. Sometimes the silver nitrate 
with salt 
the 
tant effect but equally terminates the 


is promptly washed out 


solution which terminates irri 


antiseptic action. 
During the last decade the therapy 
of newborn ophthalmia has become so 
make method of 


effective as to 


prophylaxis unaeceptable unless it b« 


any 


completely protective and entirely 
harmless. 
Credé’s published data record ar 


astounding incidence of ophthalmia: 


PER CENT 


NO. EYE INFECTIONS 
45 13.6 
37 12.9 
29 9.1 
30 8.3 
35 9.8 
36 9.2 
14 7.6 
96 10.0 

1 0.5 
1 0.25 
2 0.5 
0 0.0 
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Notwithstanding the impressive con- 
trast in this treated and untreated 
series, which would seem to sustain 
Credé’s estimate of the value of his 
method, where in the United States 
today may a comparable incidence be 
expected? Is it conceivable that, 
whatever its value, silver nitrate pro- 
phylaxis is everywhere employed by 
physicians, nurses, and midwives with 
such necessarily meticulous care as to 
be responsible for our present inci- 
dence as contrasted with that in 
Credé’s untreated series? Credé was 
most insistent that this procedure 
would avail only if carried out exactly 
as he directed and stated that those 
vho had introduced minor variations 

1 results which were very poor. 

California in 1950 there were 
births and only ten eases of 
neonatorum which proba- 

s with the experience 

nation. It is alto- 


vet! such a series in- 
cludes vumber of inad- 
vertent u whieh Credé’s 


method wa exactly followed to 
make the low :ncidence not ascribable 
to successful prophylaxis. 

There have been numerous studies 
whieh have attempted to determine 
the relative value of silver nitrate and 
of penicillin instillations but these 
studies have shown such a low over-all 
incidence of infection as to make com- 
parison inadequate. 

It remained for Leff' to employ only 
simple flushing of the eye with sterile 

ater—perhaps this was the really 
significant portion of the original 

redé method. No infections occurred 

1 4,500 deliveries. 

Lehrfeld? and others have repeat- 
dly proposed that nothing should be 

one prophylactically to the eyes of 


the newborn infant, thus eliminating 
both mechanical and chemical trauma. 
Emphasis would then properly be 
placed upon the treatment of the in- 
fected mother and the early detection 
and intensive treatment of the ocea- 
sionally infected baby. Today this 
treatment should be almost unfailingly 
successful. 

The question arises as to whether 
Credé prophylaxis should cease to be 
a matter of statute and of medical 
subservience to tradition. Today the 
incidence of gonorrheal ophthalmia is 
extremely low in most states. In 1950 
its incidence was 0.004 per cent in 
California, as contrasted with approxi- 
mately 10 per cent when silver nitrate 
was introduced by Credé in 1880. In 
1951 80 per cent of the deliveries in 
the United States were in the hospi- 
tal where the infants are under close 
supervision during the incubation pe- 
riod for the disease, and adequate ther- 
apy is available for treatment in the 
‘are instances where ophthalmia oc- 
curs. Is there any reason to continue 
by statute and custom an anachronis- 
tic preventive method which in itself 
is not without harmful effects? 


E. B.S. 
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PRENATAL SEX 
DETERMINATION 


HE question of whether it will be 

a boy or a girl is always of inter- 
est to parents of a child on its way. 
While the guess as to a male is approxi- 
mately a 53:50 chance, prenatal deter- 
mination has been a matter for the 
astrologer or other soothsayer, as there 
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has never been a scientific method of 
prediction. 

In a recent preliminary report in 
Science,* Rapp and Richardson of Chi- 


cago present an observation which, if 


verified by other workers, would per- 
mit the prenatal determination of sex 
with a fairly high degree of accuracy. 
Richardson,t in 1951, reported an early 
test for pregnancy based on the pres- 
of 
bound or modified estrone in the urine. 


ence free estrone in contrast to 
The study has been carried on to in- 
clude other fluids as the blood, saliva, 
and tears. Free estrone was noted in 
the saliva in only some women by the 
sixth to seventh month of pregnancy. 
In nearly every case where an associa- 
tion of its presence in the urine and 
saliva occurred, a male child was born, 
and when the association was absent, a 
female. Their figures are as follows: 


Association 
Positive Negative 

Males 218 3 

Females 7 148 


Association 


Their data have not been pub- 
lished in full, and the preliminary re- 
port was for the purpose of allowing 
early verification of the observation by 
others. 

Granted that the test proves to be a 
method for prenatal sex determination 
with a high degree of accuracy, the 
question arises as to its usefulness. The 


sex of the unborn child cannot be 


*Rapp, G. and Richardson, G. C.: 
Science 115: 265, 1952. 

tRichardson, G. C.: 
61: 1317, 1951. 
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OF PEDIATRICS 
changed, and the sex of the infan 
must be accepted as such by the pai 
ents. Except to satisfy curiosity, pr 
determination can have but little uss 
fulness. On the other hand, it is quit: 
conceivable that such knowledge might 
do considerable harm in some instances 
The parents most mterested in the sex 
of the unborn child are usually thos 
who have had two or three children of 
the same sex, and are trying again for 
a child of the other sex, perhaps that 
the family name might be carried on, 
or perhaps to fulfill an intense desire 
for a girl in the family. Although 
such parents usually try to conceal it, 
there is often an intense desire for 
a child of a certain sex. The disap 
pointment when another boy or 
other girl arrives usually soon 4 
pears, and the new baby is a 

and receives the same love 
tion as the previous ones. 
be the case if the mot! 
children of the same s 

nant again in the 

child of the opp 

that her hopes 

when she still has -e months of 
pregnancy? It is qu neeivable that 
during this time of waiting she might 
develop a rejecting attitude to the un 
born child which will be deep-seated 
and persist, and the disappointment 
will not be short-lived as it usually is 
when she first learns the sex of the in 
fant after birth. 


ng a 
learns 
-e in vain 








